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Chapter 1 
INTRODUCTION 
 
Thesis_Lamers_v3.pdf   9 11-9-2009   11:32:23
 10 
1.1 Introduction 
Since the mid-1980s, the annual number of people visiting Antarctica for tourism 
purposes has increased rapidly from a few hundred to over 45.000 (Enzenbacher, 
1993; IAATO, 2008b). Most of Antarctic tourism remains ship-based, but other 
market segments exist as well, such as land-based tourism and Antarctic over-
flights. Tourism is formally regulated by the Antarctic Treaty System (ATS), a group 
of countries with Antarctic scientific programmes that collectively manages activi-
ties in this region through the 1959 Antarctic Treaty. The 1991 Protocol on Envi-
ronmental Protection to the Antarctic Treaty (‘the Environmental Protocol’) pro-
vides the main regulatory framework that applies to all human activities, including 
tourism. In addition, tour operators in Antarctica have managed to maintain a rela-
tively strong record on safety and environmental sensitivities. The establishment of 
the International Association of Antarctica Tour Operators (IAATO) in 1991 is be-
lieved to have played a major role in this (Splettstoesser, 2000; Splettstoesser, et al. 
2004; United Kingdom, 2004). 
 
Nevertheless, in recent years the rapid growth of tourism has triggered debates 
among policy-makers, the tourist industry and other stakeholders about its conse-
quences for safety and the environment. A range of gaps, inconsistencies and 
weaknesses has been identified with regard to the regulation of tourism opera-
tions. Tourism policies have typically been ad hoc and reactive, targeting individual 
expeditions rather than clusters of activities, focusing on requirements rather than 
restrictions, and often responding to incidents and plans (Kriwoken & Rootes, 2000; 
Hemmings & Roura, 2003; Bastmeijer & Roura, 2004). In contrast, the ATS has 
taken a proactive approach in the context of commercial activities, such as fisheries 
and mineral resource extraction, to make sure that a comprehensive regulatory 
system was in place before activities commenced (Scott, 2001; Molenaar, 2005). It 
has been argued that a similar regulatory system should be developed for tourism 
(e.g. Hall, 1992; Davis, 1999). Another approach advocated by a range of authors 
and organisations (Bastmeijer and Roura, 2004; Molenaar, 2005; Amelung and 
Lamers, 2006; ASOC, 2006) is that a more proactive long term tourism policy is 
needed, based on a strategic vision on Antarctic tourism. Recently, the tourism 
industry and a number of Antarctic Treaty Parties have taken up this idea of a stra-
tegic tourism policy vision in which these fundamental issues can be clarified 
(Antarctic Treaty System, 2008; Scully and IAATO, 2008; United Kingdom, 2008; 
2009). 
 
There are important issues manifested on the longer term regarding tourism de-
velopment in Antarctica. The tourism industry is growing and diversifying rapidly in 
a vulnerable part of the world that is historically largely deprived of human activi-
ties and knows no indigenous human population. Tourism and science operations 
largely take place in the same most accessible parts of the Antarctic, which could 
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lead to conflict in terms of infrastructure use, site and station visits and scientific 
value. In addition, the Antarctic governance system is posing a range of challenges 
regarding decision-making and enforcement. 
 
To what degree is the growing scale and distribution of tourism activity posing 
negative impacts in a region that is already affected heavily by global environ-
mental changes? To what degree are we willing to accept impacts, be it environ-
mental impacts, safety risks, or negative impacts for other human activities in the 
region such as science? Should we allow any form of tourism that we can think of in 
a region as special as Antarctica? Are we able to control tourism development in a 
global commons like the Antarctic, also in the future? These strategic questions 
related to tourism development in Antarctica, or sustainability challenges form the 
main theme of this thesis. The concept of sustainable development, and sustain-
able tourism, will be used to address these strategic questions. 
 
Before we embark on this task, chapter one aims to provide a context and intro-
duction to the Antarctic tourism case, including the main concerns and challenges; 
present the objectives and research questions underlying this study; and outline 
the structure of this thesis. 
1.2 The development of tourism in Antarctica 
1.2.1 THE GLOBAL CONTEXT 
Tourism has grown into one of the world’s largest industries and a major global 
societal phenomenon. According to the United Nations World Tourism Organisa-
tion (UNWTO), since 1950, the number of international tourists has grown by a 
factor of 30, reaching 808 million visitors in 2005 (UNWTO, 2006). This is just the 
tip of the iceberg, as the volume of domestic tourists (inside national borders) is 
known to greatly exceed that of international tourism. As humans are alien to the 
Antarctic, the issue of domestic tourism is irrelevant. Therefore, the focus here will 
be on trends in international long haul tourism, especially cruise tourism and polar 
tourism. It is in these sectors that the UNWTO is expecting rapid growth levels 
(WTO, 2001)1. 
 
Amelung (2006) argues that global tourism growth is closely linked to technological 
innovations, economic development, population growth and institutional arrange-
ments. For example, the introduction and popularisation of passenger aircraft in 
the second half of the 20th century allowed people to travel long distances (inter-
continental) for leisure purposes. At the same time disposable incomes (purchasing 
power parities) in the developed OECD countries have more than quadrupled 
                                                                 
1
 In 2003 the World Tourism Organisation received the status of a United Nations specialised body, 
which transformed the official acronym from WTO into UNWTO. 
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(Amelung, 2006). Besides the increase in per capita welfare, the population of the 
OECD countries grew from around 580 million in 1950 to 920 million in 2002 
(UNDP, 2004). The significance of international tourist markets of non-OECD coun-
tries has been limited leaving the affluent populations of the OECD countries to 
dominate global tourism volumes (WTO, 2003). However, tables may well turn in 
the coming decades as the economies of highly populous countries, such as China 
and India, are developing rapidly. Institutionalisation of labour laws, such as leisure 
time, holiday pay, and school holidays play an important role in the ability of peo-
ple to travel. Besides basic global trends tourism is highly influenced by socio-
cultural factors, such as status and fashion (Prosser, 1994; Urry, 2002). A global 
trend of tourists is to travel ever-longer distances between home and the destina-
tion (Gössling, 2002), of which both Polar Regions and other remote destinations 
(e.g. the deep sea, outer space) present striking examples. 
 
All around the world remote wilderness destinations have seen similar levels and 
types of growth. It has been estimated that for the European Arctic region only 
(consisting of Northern Scandinavia, Iceland, Greenland and Svalbard), tourist 
numbers have already exceeded 100.000 visitors per year in 2002 (Nordic Council, 
2003). Including activities in the Canadian, United States’, and Russian Arctic re-
gion, Arctic tourism has been estimated as more than tenfold the size of its Antarc-
tic counterpart (Dingwall and Cessford, 1996). Due to the uniqueness and vulner-
ability of ecosystems, as well as the largely similar ship-based tourism activities, 
both the Svalbard and the Galapagos Archipelagos present interesting cases for 
comparison with the Antarctic. Around Svalbard the number of cruise tourists in-
creased from almost 15.500 on 24 ships in 1997 to 34.900 passengers on 49 vessels 
in 2006 (Sysselmannen på Svalbard, 2006). Visitors to the Galapagos Islands have 
increased from 40,000 in 1990 to 145,000 in 2006 (Watkins and Cruz, 2007). In 
contrast to these remote wilderness destinations, activities in the Antarctic region 
are not regulated by a single sovereign state, but jointly governed by the Antarctic 
Treaty System (ATS). 
 
Tourism has spread all across the globe and has currently started to move beyond 
the earth’s limits. It seems only logical that tourism in Antarctica was bound to start 
and develop at some point. However, what do we mean with Antarctic tourism, 
how did this development come about, and what are the characteristics of Antarc-
tica as a tourism destination? These characteristics will not only introduce the Ant-
arctic tourism case, but it also helps us understand why it is important to conduct 
research on this topic. 
1.2.2 DEFINING ANTARCTIC TOURISM 
Despite the relatively limited scale of tourism in the Antarctica a broad range of 
activities, services and products are provided involving different types of stake-
holders. Several approaches could be taken towards defining Antarctic tourism. 
Tourism is defined by the UNWTO as “activities of persons travelling to and staying 
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in places outside their usual environment for not more than one consecutive year 
for leisure, business, and other purposes not related to the exercise of an activity 
remunerated from within the place visited” (Murray and Jabour, 2004; WTO, 1995: 
12). If we were to follow this broad definition, all human activities, including sci-
ence operations, taking place in Antarctica could be categorised as tourism. Scien-
tists typically stay less than one year in Antarctica (with some exceptions) and it 
could be argued that even for scientists the Antarctic would not classify as “their 
usual environment”. Clearly, in the context of Antarctica we would have to be more 
specific. 
 
The 1991 Environmental Protocol makes a distinction between governmental and 
non-governmental activities and clearly categorises tourism in the last category. 
Antarctic tourism is increasingly growing to be more complex than consisting of a 
single activity organised by a single operator. For example, paying tourists are (and 
have been) travelling with government operated ships (Headland, 1994) and stay-
ing in government operated bases (Uruguay, 2005). Molenaar (2005) argues that 
tourism should not be seen as “an activity per se, but rather a purpose for which 
particular activities are undertaken”. With this definition, he clearly adds the ele-
ment of purpose or motive for travel to the Antarctic. Both Bauer (2001) and 
Murray and Jabour (2004) include the purpose of travel, to and in the Antarctic 
region, as a major component of a tourism definition. The purpose of tourism 
travel can be various things, including pleasure, education, or adventure. 
 
Following this approach we define Antarctic tourism as those activities that are 
organised (e.g. governmental, non-governmental or commercial) in the Antarctic 
region, i.e. south of 60˚ South Latitude, with the purpose of enjoying (e.g. pleasure, 
adventure, education) specific Antarctic values (e.g. wilderness, wildlife, remote-
ness, extremeness) in any form. Recreational activities undertaken by staff and 
crew of National Antarctic Programmes (NAPs) are excluded from this definition 
and are not further considered in this study. 
1.2.3 MILESTONES IN THE HISTORY OF ANTARCTIC TOURISM 
Tourism in the Antarctic region is not a new phenomenon. The Antarctic tourism 
industry is generally considered to have started in the 1950s when Chile and Argen-
tina took fare-paying passengers to the South Shetland Islands aboard naval freight 
ships. The concept of 'expedition-cruising', small to medium sized ships making 
landings ashore coupled with extensive educational programmes, began in the late 
1960s when Lars-Eric Lindblad led the first traveller’s expedition to Antarctica 
(Headland, 1994). Lindblad believed that providing a first-hand experience to tour-
ists would educate them with respect to the ecological sensitivity of the Antarctic 
environment and promote a greater understanding of the earth's resources and 
the important role of Antarctica in the global environment. Antarctica's physical 
isolation, extreme climate and remarkable wilderness values form the major attrac-
tion for tourism. Lindblad's model of expedition cruising has become very popular 
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and is still followed today by the majority of companies operating ship-borne trips 
to Antarctica. During the 1990s, the fleet of small passenger ships (appr. 100 pas-
sengers) was expanded significantly with Russian icebreakers and polar research 
vessels that had become available on the free market following the collapse of the 
Soviet Union (Stonehouse, 1994; Cessford, 1997). However, ship-based tourism is 
not without incidents. For example, in 1989 the Argentinean naval supply vessel 
Bahia Paraiso grounded with tourists on board near the US Palmer station and 
sank. Passengers were rescued. More recently we have been seeing a series of 
incidents and groundings of tourist ships, most notably the sinking of the M/S Ex-
plorer in the Bransfield Strait in November 2007 (Stewart and Draper, 2008). 
 
Since the Millennium season, ship-based trips to Antarctica have been diversified 
with voyages of large cruise vessels (appr. 1000 – 3000 passengers). Large cruise 
vessels typically do not make on-shore landings; industry bylaws state that making 
landings with a ship carrying more than 500 passengers is not allowed (IAATO, 
2008a). This operational rule has recently been codified into formal policy. The 
largest vessel that operated in Antarctic waters was the Golden Princess in the 
2006-07 season, carrying 3,700 people on board. The largest capacity vessel oper-
ating from Ushuaia in the 2008-09 season is the Star Princess, which carries up to 
2,600 passengers and over 1,000 crew (IAATO, 2008b). 
 
Airborne tourism to the Antarctic Peninsula and the Ross Sea Region also started in 
the mid 1950s. Regular airborne visits started in early 1980s when the Chilean Air 
Force organised visits to King George Island providing accommodation at the “Hotel 
Estrella Polar”, a basic facility operated as part of the Teniente Marsch Air force 
Base (Headland 1994). Visits to King George Island ceased in the 1992/93 season, 
but have recently been continued by the Chilean commercial air carrier Aerovias 
DAP organising day visits and overnight trips, making use of basic facilities at the 
Russian Bellingshausen station and the Uruguayan Artigas station. Air supported 
expeditions to several destinations in the Antarctic interior commenced in the late 
1980s, when Adventure Network International (ANI) started operating their semi-
permanent field base at Patriot Hills. In 2003 ANI was taken over by Antarctic Logis-
tics and Expeditions (ALE), a company that has continued operating land-based 
adventure activities and providing service for national science programmes (Lamers 
et al., 2007). 
 
From 1977 a short series of overflights (making no landing) above the Antarctic 
continent was organised from New Zealand and Australia, only terminating with 
the catastrophic crash of an Air New Zealand DC10 on Mount Erebus in the Ross 
Sea Region in 1979. Overflights were recommenced in 1994 from Australia and 
later from Chile. Antarctic overflights have been particularly studied by Bauer 
(Bauer, 2001; Bauer, 2007). Contrary to other tourism activities, passenger num-
bers of overflight trips have been shrinking over the last decade. 
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1.2.4 CHARACTERISTICS OF ANTARCTIC TOURISM DEVELOPMENT 
The Antarctic tourism market is known to be traditionally North American, Euro-
pean, and Australasian (Bauer, 2001), which reflects the fact that it is an up-market 
niche product. The total number of tourists taking part in Antarctic travel itineraries 
exceeded 45,000 in the season of 2007/08, and is projected to continue growing in 
the future. The last two decades have seen a rapid development of tourism in Ant-
arctica, with annual increasing visitor numbers, and diversifying activities and 
transport modes. 
 
More than 95% of the tourism activities take place in the Antarctica Peninsula re-
gion. Within a ship voyage reach of around two days from South American ports, 
the Antarctic Peninsula is the most accessible part of Antarctica. Other regions that 
attract some visitation are the Ross Sea region, accessible by ship in more than ten 
days from Australia and New Zealand, and Dronning Maud Land, accessible by air 
from South Africa. Tourism activities take place between November and March, 
with a peak around December and January, and are clearly highly seasonal. Within 
the Antarctic Peninsula activities focus on a limited number of scenic areas and ice-
free landing sites (Crosbie, 2005). It is no coincidence that in these places in the 
same period the breeding season of most Antarctic wildlife species occurs. Simul-
taneously, tourism activities are increasingly spreading to other parts of the conti-
nent, including inland sites. 
 
Besides stunningly beautiful the remote Antarctic can also be a dangerous destina-
tion. Adding to the remoteness of the area are the treacherous weather conditions 
and the presence of sea-ice, which limits the accessibility of Antarctica with regular 
ships. In addition, Antarctic waters are known to be poorly charted (Snyder, 2007). 
The harsh conditions in the Antarctic region call for extensive preparation, includ-
ing the acquisition of proper insurance, permits, clothing, logistics, and experienced 
staff (Stonehouse, 1994; Mason and Legg, 1999). Any omission in planning, any 
physical inability, sudden weather changes, sea-ice or iceberg can cause disaster 
and jeopardise the whole expedition, or the operations of other parties in the area. 
 
Antarctic tourism has also become more diverse. Tourism operations are largely 
ship-based, with a much smaller number of tourists travelling to Antarctica by air. 
The traditional expedition-cruises, involving small to medium-sized ships, rubber 
boat landings and educational programmes, have been complemented with large 
cruise liners making no landings, overflights, fly-sail operations, as well as some 
land-based tourism using aircraft for transportation. In expedition cruises and land-
based itineraries, an increasing range of adventurous activities are offered, includ-
ing helicopter excursions, camping, kayaking, scuba diving, mountain climbing, and 
cross-country skiing (Stonehouse and Crosbie, 1995; Bastmeijer and Roura, 2004). 
A shift has been noted from location-based tourism (i.e. with focus on wildlife and 
historic sites), to activity-based tourism (i.e. with focus on activities) (ASOC, 2008). 
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A unique feature of Antarctica is the absence of indigenous human inhabitants. 
Also, compared to other tourist destinations there are only a few types of actors 
involved. Nevertheless, other actors are present in places visited by tourist ships. 
Scientific operations of NAPs also concentrate in ice-free places, especially in the 
Antarctic Peninsula, in the same period. Sailing yachts are visiting the same areas. 
Attention will have to be given to the possible conflicts between these stake-
holders. There are also benefits to Antarctic tourism. NAPs may benefit from visit-
ing tourist ships, for example when selling souvenirs. It has been claimed that 
through tourism ambassadors are created for the conservation and protection of 
the Antarctic wilderness (Splettstoesser, 2000; Maher et al., 2001). 
1.2.5 REGULATION AND MANAGEMENT OF TOURISM IN ANTARCTICA 
Antarctica is the only landmass on earth without a sovereign government. Seven 
nations have claimed territories in Antarctica during the first half of the 20
th
 cen-
tury, i.e. Argentina, Australia, Chile, France, New Zealand, Norway and the United 
Kingdom. However, the legitimacy of these claims was disputed due to overlap (for 
example, the Antarctic Peninsula is claimed by the United Kingdom, Chile and Ar-
gentina) and the refused recognition of newly appeared world powers like the 
United States and the Soviet Union. After the International Geophysical Year (IGY) 
of 1957/1958, the seven claimant states, and five other states involved in Antarctic 
IGY research, decided to reserve their position regarding the legal status of Antarc-
tica and to manage the continent collectively. In 1959, the Antarctic Treaty was 
signed; which entered into force in 1961. A central building block is the 'agreement 
to disagree' with regard to the legitimacy of the sovereignty claims, as was laid 
down in Article IV of the Antarctic Treaty. Next to safeguarding peace, the Antarctic 
Treaty ensures freedom of scientific research in the region south of 60 degrees 
South latitude. Consultative membership to the Antarctic Treaty is based on dem-
onstration of longer term scientific interest in Antarctica. Scientific interest can be 
showed by setting up a scientific programme and a research infrastructure (e.g. 
establishing a research station). Other states have joined the Antarctic Treaty since 
1961, and today 28 Antarctic Treaty Consultative Parties (ATCPs) jointly take deci-
sions on Antarctic matters based on consensus. The Netherlands became a consul-
tative party in 1990 and was the first country to do so without constructing a re-
search station of its own (Bastmeijer, 2004). In addition to the ATCPs there are 
eighteen non-Consultative parties to the Antarctic Treaty. The non-Consultative 
Party status means that countries are invited to attend the annual Antarctic Treaty 
Consultative Meetings (ATCMs) but do not participate in decision-making (Bastmei-
jer et al., 2008). 
 
Several other conventions and recommendations have been adopted since the 
Antarctic Treaty was signed. Jointly, this collection of legal instruments and policies 
for the international governance of Antarctica is referred to as the Antarctic Treaty 
System (ATS). In 1991 the Protocol on Environmental Protection to the Antarctic 
Treaty (also known as Environmental Protocol or Madrid Protocol) was adopted. 
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The Environmental Protocol provides a third pillar to the Antarctic Treaty System: 
the protection of the Antarctic environment, next to the existing pillars of safe-
guarding peace and freedom of science. The Environmental Protocol entered into 
force in 1998. It establishes a comprehensive system of obligations and prohibi-
tions, addressing most types of human activity in the Antarctic Treaty area (Bast-
meijer et al., 2008).  
 
Tourism was merely non-existent at the time the Antarctic Treaty was drafted, and 
in the early 1990s tourist numbers were also still relatively small. However, the 
Environmental Protocol also applies to tourism activities. Consequently, these ac-
tivities are subjected to the provisions of the Protocol, such as provisions on carry-
ing out environmental impact assessments, waste disposal and the protection of 
Antarctic flora and fauna. The state parties to the Protocol must ensure that provi-
sions have been implemented in the domestic legal and administrative systems and 
are applied in practice to all Antarctic activities under their jurisdiction. Annually, 
the ATCPs discuss the (legal and practical) implementation of the Treaty, the Proto-
col and measures and resolutions at the ATCM, as well as the need to adopt addi-
tional international management policies. In recent years, a number of voluntary 
and binding measures were added to the ATS on issues such as codes of conduct, 
pre-trip and post-trip trip notification, information exchange between ATCPs, com-
pulsory insurance and contingency planning, and site specific guidelines (Bastmeijer 
and Roura, 2004; Molenaar, 2005). In 2005 a Liability Annex was added to the Pro-
tocol, but which has not yet been ratified (ASOC, 2008). Antarctic tourism is also 
directly and indirectly regulated by other governance bodies, such as the IMO in 
the case of shipping (Molenaar, 2005). In recent years, the regulation of tourism 
has been a major source of debate at the Antarctic Treaty Consultative Meetings. 
 
Partly due to regulatory difficulties, tour operators have an incentive to organise 
themselves, coordinate travelling schedules, and institutionalise best-practice 
guidelines (Splettstoesser, 2000; United Kingdom, 2004a). Through the establish-
ment of the International Association of Antarctica Tour Operators (IAATO) many of 
the emerging problems related to tourism have been successfully resolved. In 1991, 
IAATO was founded by seven tour operators to guarantee and promote safe, envi-
ronmentally sound and responsible travel to Antarctica (Splettstoesser, 2000). 
IAATO has imposed a wide range of operational procedures and environmental 
standards upon its member companies. In addition IAATO functions as a main point 
of contact for the ATS (Haase et al., 2009) as well as the managers of NAPs (Fowler, 
2000). IAATO membership has grown from seven members in 1991 to 95 members 
in 2007 in different membership categories members. Member companies are 
based in a wide range of countries, although most of the tour operators are based 
in affluent countries in Europe and North America (IAATO, 2007). 
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1.2.6 CONCERNS AND CHALLENGES 
The characteristics of the above described activities, developments, and context 
are a cause for concern for a range of actors, including academics, policy makers, 
tour operators, NAPs and environmental NGOs. Concerns generally focus on the 
growing scale of tourism, the diversifying forms of tourism, the ability to control 
tourism, and the associated risks and impacts. Developments may not only affect 
the environment, but also activities of other stakeholders, cultural and historical 
sites, and regulatory systems. In addition, effects may not only be conceived here 
and now but also manifest themselves at larger spatial and temporal scales. In the 
following paragraphs, we will introduce some of these strategic challenges. 
 
Different variables, such as numbers of tourists, tour operators, and tourist ships, 
have been growing rapidly over the last two decades and are expected to continue 
to grow in the future2. Although the scale of tourism is still small compared to the 
size of the continent, activities do concentrate around a limited number of popular 
sites in the Antarctic Peninsula. The spatial and temporal concentration of tourist 
activities with other human activities, such as science operations, indicates a po-
tential for both opportunity and conflict between different human users, especially 
when activities further increase in the future. Growing numbers of tourists might 
lead to cumulative impacts on vulnerable Antarctic ecosystems, which may not be 
directly observable (ASOC, 2008). In addition, tourism activities may not be the only 
ecosystem stressor in the Antarctic Peninsula, for example, climate warming, re-
covering whale populations, and invasive species may have a large combined im-
pact. A precautionary approach is therefore advocated by a range of authors (Scott, 
2001; Bastmeijer and Roura, 2004). Also, should we be looking only at local envi-
ronmental impacts or should global environmental impacts of travel to and from 
Antarctic gateway cities be considered? 
 
The diversification of Antarctic tourism into industry segments, modes of transport, 
and activity forms has been criticised by those who claim that new activities pose 
strategic judicial challenges in the longer term. The case of high-risk adventure 
tourism (United Kingdom, 2004b), the use of existing scientific facilities for tourism, 
or the development of permanent land–based tourism infrastructures (New Zea-
land and Australia, 2006) are examples of developments that might pose such chal-
lenges. State-supported tourism can create conflicts of interest between science 
and tourism operations for the state concerned; aggravate underlying sovereignty 
claims of claimant states; and make it harder for ATCPs to reach consensus on regu-
lation (ASOC, 2008). In addition, activities may also not be compatible with intrinsic 
Antarctic values, such as wilderness values (Australia, 2005). 
 
                                                                 
2
 Although the credit crisis and the economic recession that set in end 2008 is believed to have an im-
pact on these growth variables, numbers will likely continue to grow as the global economy picks up 
again. 
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The last decade has seen a series of incidents with both independent adventurers 
and expedition-cruises. A compelling example is the sinking of the M/S Explorer in 
November 2007, which resulted besides risks for human safety in a spillage of fuel. 
The recent flag-state investigation report of the Liberian Bureau of Maritime Affairs 
suggests that the lack of experience of the captain and the absence of an ice-pilot 
were among the main causes of this catastrophe (Republic of Liberia, 2009). It re-
mains unclear what can be done to avoid such incidents, and what could happen if 
an incident would involve a much larger vessel. The increasing size of cruise vessels, 
or scale of tourism operations, is important in relation to the Search and Rescue 
(SAR) capabilities in the Antarctic. Many larger cruise vessels are not ice-
strengthened and not considered suitable for navigation in polar waters. In addi-
tion, many tend to be registered in countries outside of the Antarctic Treaty Sys-
tem, and carry so-called “flags of convenience” (ASOC, 2008). It is not clear to what 
extent this limits the level of control the ATS can exercise over these ships (Mole-
naar, 2005). 
 
Growing numbers and types of tour operators from an increasing number of coun-
tries might have negative consequences for effective cooperation and communica-
tion in the tourism industry. It is not inconceivable that in the future more compa-
nies decide to operate outside of the industry’s self-regulatory regime. Besides 
more ships we have been seeing larger ships heading down to the Antarctic, owned 
by larger companies (Lamers et al., 2008). In fact, smaller companies are increas-
ingly working together with, or are being bought up by, large tourism multination-
als (Hemmings and Roura, 2003). It seems as if economies of scale have started to 
dictate Antarctic tourism development, which might entail negative consequences. 
Shareholders of large cruise multinationals may be more interested in return on 
investment than high environmental standards and high quality guides. The bulk of 
Antarctic tourists and tour operators may also be coming from different countries 
in the future. Whether these new groups bring the same strong environmental 
ethics to the Antarctic as the present ones remains to be seen (Snyder, 2007). 
 
Despite the stability of the ATS and its ability to manage other activities in a proac-
tive way, Antarctic tourism regulation has been considered weak. The decision-
making and implementation process is slow (Bastmeijer and Roura, 2004). It has 
been argued that Antarctic policy makers generally lack experience and knowledge 
in Antarctic tourism to really know what is going on (Enzenbacher, 2007). Many 
regulations specifically applying to Antarctic tourism are not legally binding. Im-
plementation of binding regulations in domestic legislation of individual ATCPs 
leaves much room for translation and interpretation (Kriwoken and Rootes, 2000; 
Bastmeijer, 2003). Authorisation of individual tourism activities are given based on 
environmental impact assessments (EIA) in a range of countries, based on a range 
of different systems; the larger scale and longer term effects of tourism tend to be 
ignored (Kriwoken and Rootes, 2000; Hemmings and Roura, 2003; Bastmeijer and 
Roura, 2008). In addition, rules cannot be policed and enforced effectively in the 
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field (Tracey, 2001; Molenaar, 2005), and do not apply to operators from Third 
Party states. This creates a potential for free-riding. 
 
There is generally no funding available for onsite management, monitoring and 
enforcement, despite the fact that the Antarctic is designated as a nature reserve 
(Snyder, 2007). These important tasks are now largely left for the tourism industry 
to cover. The value of IAATOs work in coordination and environmental manage-
ment underlines the importance of a continuing co-operation between the ATS and 
IAATO (United Kingdom, 2004a). However, the ATCPs have a clear responsibility 
under the ATS and sustainability challenges may not be adequately addressed by 
self-regulation alone. It is not clear how the ATS should formally and informally 
relate to self-regulatory organisations like IAATO. 
1.3 Objectives  
The previous section has raised a number of strategic challenges regarding Antarc-
tic tourism. Strategic challenges point at a range of uncertainties in future tourism 
development, involve a range of stakeholders and hold great potential for change 
and impacts. Identification of these challenges requires a perspective on tourism 
that goes beyond the “here and now”, i.e. at an aggregated spatial and temporal 
scale. These requirements are recognised in recent literature reviews and academic 
papers, such as the need for analysis of polar tourism impacts in the global context 
(e.g. Stewart et al., 2005), and the need for future oriented studies of Antarctic 
tourism development (e.g. Bastmeijer and Roura, 2004; Molenaar, 2005). The key 
scientific goal of this thesis is therefore to explore the strategic challenges of sus-
tainable Antarctic tourism development. 
 
The leading research question in this study reads: 
 
What sustainability challenges will we be facing as tourism in Antarctica develops in 
the future; and how can these challenges be tackled in the context of this global 
common? 
 
Challenges may arise as tourism grows further, takes unexpected forms, and poses 
impacts on natural and human systems in the future. Also, effects of future tourism 
development may be mitigated or amplified by modes of governance from differ-
ent stakeholders. The main research question will therefore be approached 
through the following research objectives:  
 
1. To identify the main development factors and actors driving and con-
straining Antarctic tourism and analyse opportunities for future tourism 
development in an integrated way; 
2. To assess the risks and impacts of Antarctic tourism development for the 
environment, tourism operations, and other users; 
Thesis_Lamers_v3.pdf   20 11-9-2009   11:32:24
 21 
3. To explore the future of Antarctic tourism by developing a set of plausible 
and consistent future scenarios and analyse the implications; 
4. To analyse stakeholder perspectives on the options for Antarctic tourism 
governance towards sustainability. 
 
This thesis aims to contribute to both the academic and political debates on Ant-
arctic tourism by improving the conceptual and empirical knowledge base on the 
multifaceted nature of Antarctic tourism development. By systematically exploring 
the future through an integrated scenario analysis (objectives one and three) and 
analyzing stakeholder perspectives (objective four) a range of strategic challenges 
and governance options will be presented. Four challenges representing a clear 
knowledge gap in the literature and a considerable potential for future change are 
studied in detail (objective two). These sustainability challenges are: the environ-
mental impacts of tourism in a global perspective; adventure tourism and the con-
ceptualisation of human safety risks; the implications of land-based tourism facili-
ties and infrastructures; and the robustness of self-regulation as a sustainable gov-
ernance strategy. 
1.4 Outline 
The research objectives will be addressed in different chapters of this thesis. Some 
chapters focus on the overarching and integrative analysis of future tourism in 
Antarctica (chapters three, eight and nine). Other chapters will explore a number of 
potential impact areas in greater depth. Figure 1.1 provides an overview of the 
chapters presented and their positioning within this thesis. The following para-
graphs briefly outline the contents of each of the chapters. 
 
Chapter two will present the conceptual and methodological framework underlying 
this study. Sustainable development, and sustainable tourism in particular, will be 
introduced as central concepts in this thesis. Further, the transdisciplinary and 
integrated research approach applied in this study will be introduced, as well as the 
research methodologies. 
 
Chapter three analyses the trends of different segments of the Antarctic tourism 
industry based on an assessment of historic and current constraints and opportuni-
ties using the concept of Recreation Opportunity Spectrum (Clark and Stankey, 
1978). The analysis is based on perspectives derived from three stakeholder work-
shops organised in the Netherlands and New Zealand, as well as on available litera-
ture and data. It is argued that the future holds opportunities for both larger scale 
tourism operations and niche products in Antarctica. 
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Figure 1.1: Overview of chapters in this thesis 
 
Chapter four discusses the state of knowledge on environmental impacts of tour-
ism in Antarctica. It is argued that, so far, environmental impact assessments have 
focused on easily observable and localised consequences of tourism activity and 
ignored to address longer-term cumulative impacts and global impacts of tourism 
in Antarctica. A first inventory is made of CO2 emissions of Antarctic tourists in the 
2004/05 season to start filling this knowledge gap. 
 
Chapter five presents a definition and overview of activities that can be classified as 
Antarctic adventure tourism and independent expeditions. Based on various Ant-
arctic information databases an analysis of the different risk determinants is made. 
It is argued that human safety risks and related claims on other parties’ search and 
rescue capabilities are determined by a range of factors and should be addressed 
accordingly. 
 
Chapter six poses a definition and classification of land-based facilities and infra-
structures for tourism, and presents an overview of historic and current cases. 
Based on an analysis of policy documents an inventory of arguments in favour and 
against future development of land-based tourism facilities is made. Different regu-
latory approaches are presented for tackling this issue. 
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Chapter seven analyses the current self-regulatory regime of the Antarctic tourism 
industry, based on interviews with key-stakeholders, using the design principles of 
Ostrom (2005) for robust common property management institutions. It is argued 
that although self-regulation has been successful in Antarctica, there is no guaran-
tee for future success. 
 
In chapter eight an integrated scenario analysis is performed for tourism develop-
ment in Antarctica. Based on a combination of stakeholder perspectives derived 
from three scenario workshops, available academic literature and documentation, 
and relevant global scenarios, different future pathways are explored and analysed 
for implications. 
 
Chapter nine analyses stakeholder interviews on the development and regulation 
of tourism in Antarctica by linking these to Hunter’s (1997) adaptive sustainable 
tourism concept. The aim of this chapter is to demonstrate the range of perspec-
tives on sustainable tourism in Antarctica and explore the options for governance. 
 
Finally, in chapter ten the main conclusions coming from this thesis will be summa-
rised, reflection will be provided on concepts and methods used in this thesis, and 
discussion on the prospects for further research. 
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Chapter 2 
CONCEPTUAL AND METHODOLOGICAL 
FRAMEWORK 
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2.1 Introduction 
Studying the sustainability challenges of tourism in the Antarctic setting requires a 
conceptual framework that allows us to assess current and future developments, 
different perspectives of key actors, and governance options. Performing this task 
is a challenge in itself as sustainable development is a contested concept. It is clear 
that sustainable development involves finding a balance between economic, eco-
logical and social qualities; but where this balance lays remains as obscure as ever. 
Further, issues of scale, both temporal and spatial, and questions about responsibil-
ity and governance turn sustainable development into a complex concept. 
 
Antarctica provides a unique case to put the sustainable development concept into 
practice. Because of the relative clearness of tourism activities (compared to desti-
nations elsewhere), the absence of an indigenous human population, and the rela-
tively clear delimitation of the actor communities involved the Antarctic is an inter-
esting study area for such an analysis. The fact that Antarctica is a global common 
adds to the challenge of finding effective management strategies. In this chapter, 
key underpinnings of the sustainable development (and sustainable tourism) con-
cept will be introduced as a conceptual basis to identify and understand sustain-
ability challenges of tourism in the Antarctic context. 
 
To address tourism and sustainable development in Antarctica properly it is neces-
sary to design a research approach that fits with the peculiarities of this case, as 
well as the aims of this research project. The second part of this chapter will intro-
duce the transdisciplinary and integrated research approach that was followed in 
this study, as well as provide an overview of the research tools and methodologies 
used. 
2.2 Tourism and Sustainable Development 
2.2.1 SUSTAINABLE DEVELOPMENT 
The concept of sustainable development was made popular by the famous report 
of the World Commission on Environment and Development (WCED), also known 
as the Brundtland Commission (World Commission on Environment and Develop-
ment, 1987). This report's definition of sustainable development is widely used: 
“Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs” 
(World Commission on Environment and Development, 1987). While this definition 
gives some general guidelines, it leaves many issues unresolved and does not pro-
vide much guidance for solving concrete dilemmas and making trade-offs. Several 
dozens, if not hundreds, of other definitions have been proposed, but the vague-
ness remains (Giddings et al., 2002; Robinson, 2004; Williams and Millington, 
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2004). However, a number of common denominators of sustainable development 
can be derived from the literature, such as the implied balance of economic, eco-
logical and social developments, the achievement of human well-being (i.e. in-
tragenerational equity), and the balance between current and future generations 
(i.e. intergenerational equity) (Huynen, 2008). The fuzziness of the concept of sus-
tainable development has been identified as a main weakness, but also as one of 
its major strengths (Burger, 2006). It has allowed sustainable development to 
emerge as an abstract goal shared by many in society and provides a platform for 
discussion among groups that perhaps otherwise would not have communicated. 
 
Several broad philosophical communities can be discerned in the sustainability 
debate. On the one hand, there are those who regard sustainability as an objective 
biophysical or societal reality: there are certain real and absolute limits to the use 
of the earths or society’s resources and sinks. On the other hand, there are those 
who regard sustainability as a social construct: what we call sustainable is the result 
of a value judgment, a trade-off between priorities and interests. The former view 
of sustainable development is closely linked to the notion of (very) strong sustain-
ability, in which natural capital cannot or only in a very limited way be replaced by 
human-made capital. The latter view is closely related to the notion of (very) weak 
sustainability, in which human-made capital (e.g. technology) can be substituted 
for natural capital in many instances (Robinson, 2004; Williams and Millington, 
2004). 
 
The differences between the two views may be partly explained by differences in 
spatial and temporal scale levels. It is relatively easy to think of the Earth as a 
closed system, ‘only’ exchanging (solar) radiation and heat with the universe. The 
Earth’s material resources are limited, so there must also be absolute limits to the 
use that humankind can make of them. Where exactly these limits are is of course 
an issue that is surrounded by huge uncertainties. The lower the level of analysis, 
the more open the systems of concern become, and the more arbitrary their 
boundaries. As sustainable development is characterised as a process striving to-
wards intra- and intergenerational equity, much room is left for interpretation on 
how this can be achieved. In addition, we can safely assume that the current gen-
eration, in different developmental settings, will prioritise their needs and interests 
over those in other settings, or even future generations. Speaking of absolute lim-
its, or a universal interpretation, loses its meaning at lower geographical, temporal 
or functional scales, and as a result there is no way around treating sustainable 
development as a social construct. 
 
In virtually all real-world applications, then, sustainable development is a concept 
that must be interpreted and defined by the stakeholders involved. The contested 
nature of sustainable development is reflected in its normativeness, subjectivity, 
ambiguity, and complexity (Grosskurth and Rotmans, 2005). Normativeness implies 
the existence of a norm or a standard, such as the Brundtland norm suggesting that 
future generations should have the opportunity to fulfil their needs. Subjectivity 
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implies that personal convictions rather than facts play a dominant role, as in the 
answer to the question what constitutes the needs of current and future genera-
tions and when they must be considered satisfied. The ambiguity of the concept 
relates to the fact that there may be conflicts between the economic, environ-
mental and societal goals of sustainable development. Conflicts that cannot be 
resolved based on the definition alone, as this definition does not give priority to 
one domain above the other. The complexity of sustainable development is a result 
of the interplay between processes on multiple spatial and temporal scales and the 
involvement of multiple actors with varying interests, beliefs and knowledge. Be-
cause of the complexity of natural and societal systems and the inherent uncertain-
ties, there is room for multiple perspectives on sustainability issues. It is clear that 
these characteristics of sustainable development make its use or implementation in 
different sectors or systems a daunting task (Grosskurth and Rotmans, 2005). 
2.2.2 TOURISM AND SUSTAINABLE DEVELOPMENT 
Tourism has made an early arrival in the sustainable development debate. The 
World Tourism Organisation (WTO) launched the principle of sustainable tourism 
as early as in 1988. Sustainable tourism is defined as: 
 
“development (that) meets the needs of present tourists and host regions while 
protecting and enhancing opportunities for the future. It is envisaged as leading to 
management of all resources in such a way that economic, social and aesthetic 
needs can be fulfilled while maintaining cultural integrity, essential ecological proc-
esses, biological diversity and life support systems” (WTO, 1993). 
 
Indeed, tourism has often been presented as a potential economic saviour of coun-
tries or marginal communities (Garrod, 1998), in particular of developing nations 
and remote regions. The socio-economic benefits of tourism that are pursued in-
clude the generation of foreign exchange, the stimulation of economic growth, the 
generation of employment and the improvement of regional economic conditions. 
Also more recently the WTO stated: "sustainable tourism can be one of the few 
development opportunities for the poor. Let us use it wisely and soon!" (WTO, 
2002). A particular attractive feature of tourism is its proclaimed limited negative 
impact on the environment (Bachleitner and Zins, 1999), especially when compared 
to other economic sectors. Next to this defensive approach, a literature has devel-
oped that stresses the potential positive contributions that tourism can make to 
the environment and society, for example by increasing the value of natural parks 
(Dharmaratne et al., 2000) or by creating pride in local heritage (Brown, 1998). 
However, in the past two decades a growing body of evidence has developed to 
support the claim that tourism entails negative effects on social structures and 
cultural systems (Mathieson and Wall, 1982; Sharpley, 1999; Mowforth and Munt, 
2000), as well as on the local and global environment (Gössling, 2002).  
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The concept of sustainable tourism has not gone unnoticed by the research com-
munity; a large number of articles and books on the topic (e.g. Hunter, 1997; But-
ler, 1999; Sharpley, 2000; Johnson, 2002; Saarinen, 2006) and the emergence of 
the specialised Journal of Sustainable Tourism illustrate this. Saarinen (2006) ar-
gues that similar to the sustainable development literature, research traditions of 
sustainable tourism range from understanding resource-based limits and activity 
based limits, to community based tourism. A whole literature on an absolute 
measure of biophysical carrying capacity developed in the 1970s and 1980s, a con-
cept which was later practically abandoned, largely because of difficulties in making 
it operational (Lindberg et al., 1997; McCool and Lime, 2001). Activity-based limits 
to tourism development focus on the operational capacity of the tourism industry 
in a given destination resulting from business constraints (e.g. access, attraction, 
market, facilities). Operational capacity is more dynamic and relative; it can be 
expanded by investment in marketing and infrastructure. Finally, the tradition of 
community based tourism, or collectively negotiating trade-offs on the local level, 
has been proposed as a way to overcome difficulties of the previous two traditions 
with numerous case studies and implementations worldwide. It implies that a bal-
ance be struck between economic, ecological and sociocultural objectives of devel-
opment represented by stakeholders, which clearly involves relations of power and 
political decision-making (Saarinen, 2006). 
 
Saarinen’s research traditions of sustainable tourism are all present in the Antarctic 
tourism case. Despite a number of attempts, the concept of carrying capacity has 
only been successfully applied in the Antarctic context on the local level of the 
landing site (Davis, 1998; Pfeiffer and Peter, 2004; Crosbie, 2005). Natural bounda-
ries of the Antarctic (e.g. the Southern Ocean, the polar climate) present major 
limits for tourism activity (Landau and Splettstoesser, 2007) but may be overcome 
as investments are made in transport and accommodation technology (Hall, 1992b; 
Lamers et al., 2008). The self-regulatory regime of the Antarctic tour operators can 
be seen as an example of the community-based tourism tradition (Haase et al., 
2009), as well as the local agreements between National Antarctic Programmes and 
tour operators about station visits. Unlike other destinations, the Antarctic tourism 
case presents a number of peculiarities that require special attention, such as the 
absence of an indigenous recipient population and a sovereign government. There-
fore, three major conceptual dilemmas have been derived from the sustainable 
development literature, which need to be addressed in the identification of Antarc-
tic tourism sustainability challenges. 
Sustaining what? 
The first dilemma relates to the focus, or objective, of sustainable tourism devel-
opment. Should sustainable tourism be seen as an activity that sustains itself, sus-
tains local communities, or should tourism's role be one of sustaining larger global 
systems? In other words, should tourism be seen as an end or as a means in the 
context of sustainable development? And, in the latter case a means to sustaining 
what? Hunter (1997) and Sharpley (2000) claim that most definitions of sustainable 
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tourism, such as the one by WTO, are tourismcentric, focusing on the question how 
tourism can be developed as to maximise benefits and minimise costs (ecological, 
social, cultural) rather than how can tourism contribute to the sustainable devel-
opment of a society. These perspectives represent the concepts of eco-efficiency 
and eco-effectiveness (Dyllick and Hockerts, 2002; Braungart et al., 2007). The 
difference also reflects in the continuum between weaker and stronger sustainabil-
ity. Part of this dilemma is the question to what extent tourism activity is compati-
ble with environmental, economic or societal values and setting a norm of what 
sustainable development of tourism in a particular context constitutes. Stake-
holders in different settings have different perspectives on what the focus of sus-
tainable development should be depending on their interests (e.g. economic 
growth, environmental quality, social security). 
 
Contributing to society is difficult in a continent that has none (at least not in the 
classic sense). Nevertheless, priority may be given to economic interests of tourism 
development in Antarctic gateway ports and also some of the National Antarctic 
Programmes surely benefit from tourism. In the context of the Antarctic Treaty 
System economic interests are inferior to a range of other values. The main aim of 
the 1959 Antarctic Treaty is to ensure peace and to facilitate international coopera-
tion for scientific research (Antarctic Treaty System, 1959). Article 2 and 3 of the 
1991 Protocol on Environmental Protection lists the ‘values’ fundamental to Ant-
arctica that need protection, such as environmental quality (e.g. air, soil, water, ice, 
flora and fauna), scientific values (e.g. the laboratory function of the ice sheet), and 
other values (e.g. aesthetic, wilderness and existence values) (Antarctic Treaty 
System, 1991). In Annex V of the Protocol, historic values are mentioned. In addi-
tion, human safety could be seen as a fundamental condition for any type of devel-
opment in Antarctica. Of these values, many Antarctic policy makers and other 
stakeholders prioritise environmental quality and safety, but other less tangible 
values should not be forgotten in the context of sustainable development. One 
underlying interest could be added: the geopolitical interests of claimant states. 
Although claims are not valid, claimant states may still undertake actions that rein-
force their claim to Antarctic territory and marine space in case the Treaty seizes to 
exist in the future. Stimulating tourism could be one of these actions. 
 
The meaning of the sustainable development concept has never been thoroughly 
discussed in the Antarctic context, in neither academic nor political debates. There-
fore, framing sustainable development into a narrow concept with clear indicators 
that can be used to assess the current and future development of tourism in Ant-
arctica is currently considered a bridge too far. We believe that the choice for the 
sustainable development objective (as a normative concept) is to be made by the 
competent authorities governing Antarctica, preferably based on a collective de-
bate among stakeholders. In other words, deciding on the objective of sustainable 
tourism development entails political decision-making, and this is not the task of a 
researcher. Analysing different perspectives is a researchers’ task contributing to 
decision making for sustainable development. 
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Delimitation in space and time 
Closely linked to the main objective of sustainable development is the appropriate 
level of scale for analysing sustainable tourism development. Giving priority to the 
viability of local livelihoods requires analysis on a different level of scale, than pro-
tecting the global climate system. However, effects of tourism activity can run 
across spatial and temporal scales, for example in the case of greenhouse gas emis-
sions and the effects of climate change (Gössling, 2002; Amelung, 2006). Neverthe-
less, studies of sustainable tourism development have been elaborated much more 
for local destinations than for the world as a whole. Inter-generational equity is a 
common denominator of sustainable development, which implies taking a long-
term perspective of tourism activity. Negative effects of tourism can be transferred 
to future generations. Issues of both spatial and temporal scale have been largely 
neglected in studies of sustainable tourism. As the focus of analysis moves beyond 
the here and now, from the local to the global and from the present to the future, 
relationships become more abstract and answers further out of reach. Choosing 
the appropriate scale for analysis, and relating the system of interest to the 
broader context are important element in sustainability assessments (e.g. Cash et 
al., 2006; Weaver and Rotmans, 2006; Grosskurth, 2008). 
 
Antarctica, as a tourism destination, poses a major question with regard to the 
appropriate spatial and temporal focus of analysis. When focusing on the continen-
tal scale of Antarctica, tourism volumes remain modest compared to the size of the 
continent. However, as we have seen in the previous chapter, activities are strongly 
concentrated in space and time and coincide with science activities of the National 
Antarctic Programmes (NAPs) and the breeding season of most animal species. In 
academia, however, most impact assessments have been limited to local effects on 
individual sites, while Antarctic ecosystems and climate systems are open. The 
tourism system itself also represents a complex and global industry. In their review 
of polar tourism research Stewart et al. (2005) have identified this lack of studies 
focusing on polar tourism in relation to global (environmental) change. The same 
can be argued for the appropriate temporal scale used in addressing Antarctic tour-
ism. Antarctic tourism studies are undertaken on an ad hoc basis, i.e. small individ-
ual projects, scattered across the globe, for periods of just a number of years, with-
out a common research agenda. Also, tourism studies have predominantly taken an 
historical approach looking back to past developments. Few future oriented studies 
have been carried out in the mid-1990s (Bauer, 1994; Snyder, 1997), but more 
recent future studies are lacking. 
Governance and control 
Deciding on the goal and appropriate spatial and temporal scale includes decision 
making, which forms the third dilemma of sustainable tourism. Authorities, institu-
tions and organisations involved in tourism development focus on different dimen-
sions and function on different scales (Cash et al., 2006). Involving the right stake-
holders on the right level is an important prerequisite for sustainable development. 
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Control over sustainability outcomes can be achieved through different modes of 
governance ranging from hierarchical governance (i.e. top down approach, vertical 
relation between actors, decision power with lead actor) to deliberative govern-
ance (i.e. bottom up, horizontal relation between actors, decision power shared by 
multiple actors) (Van Zeijl-Rozema et al. 2009). These modes of governance form 
the action perspective of sustainable development. On the one end of the contin-
uum management and planning are usually seen as the appropriate instruments to 
ensure a sustainable tourism outcome and public authorities are held responsible 
for their implementation (e.g. Pearce, 1981; Mill and Morrison, 1992; McIntosh et 
al., 1995). On the other end, it becomes increasingly clear that tourism develop-
ment is very complex and cannot be easily controlled or planned (Faulkner and 
Russell, 1997; McKercher, 1999; Russell and Faulkner, 1999;2004). Also, as the 
influence and capacity of authorities to control developments diminish throughout 
the world, pressure is mounting on the business community to adopt part of this 
agenda (Keijzers, 2002). A large share of the corporate sustainability literature is 
dedicated to the quest for reconciliation of the objectives of making a profit, and of 
meeting societal requirements (Dyllick and Hockerts, 2002). Locally negotiated 
forms of community based tourism development (Saarinen, 2006) could be seen as 
the deliberative mode of governance on the other end of the continuum. Govern-
ance for sustainable development therefore implies a collective effort and a joint 
responsibility of all stakeholders involved (Bastmeijer and Verschuuren, 2005; Van 
Zeijl-Rozema et al., 2009). 
 
Antarctica and its resources resemble the characteristics of common pool re-
sources and have been categorised as a global common (Cleveland, 1988; Buck, 
1998; Joyner, 1998). Common pool resources (CPRs) are natural or manmade re-
sources characterised by high levels of subtractability and non-excludability. The 
first means that every unit consumed by one individual is subtracted from the re-
source system and cannot be subtracted by others. Second, it is very difficult to 
exclude others from using the resource (Ostrom, 2006): CPR are susceptible to 
free-riding. When CPRs are valuable and no institutional restrictions are in place, 
individual users have an incentive to appropriate more and more, leading to cumu-
lative effects such as congestion, overuse, and sometimes to the destruction of the 
resource. For tourism in a global common, this is surely no different. In the previ-
ous chapter, we saw that the level of control the ATS can exercise on Antarctic 
tourism is not necessarily high and may be insufficient for guaranteeing sustainable 
tourism development. This makes long term private-public partnerships (Hartman 
et al., 1999), cooperation between a mix of layered institutions (Dietz et al., 2003; 
Ostrom, 2005), and forms of adaptive co-management (Olsson et al., 2004; Folke et 
al., 2005) important governance strategies for tackling sustainability challenges. 
Self-governance of parties in the field will therefore probably always be an impor-
tant factor in maintaining sufficient control. Extending the ability of formal authori-
ties to control tourism activities through hierarchical regulations is another strategy 
for sustainable development. 
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2.3 Integrated assessment and transdisciplinary research 
Tourism studies are commonly acknowledged as a separate research domain, 
which is multidisciplinary by nature. Indeed, we have seen that researchers from a 
wide range of disciplines have studied aspects of tourism, especially on the destina-
tion level. However, the global tourism system, of which Antarctica is part, consists 
of an intricate system of cause and effect chains running back and forth across 
spatial and temporal scales and across disciplinary boundaries. As a result of these 
non-trivial positive and negative feedbacks and the associated nonlinearities, the 
tourism system cannot be properly understood by deconstructing it into its con-
stituent parts. It is a so-called “complex system” (see e.g. (McKercher, 1999; Ame-
lung, 2006).  
 
Issues of global change and sustainable development pose major challenges for 
policy and science. Due to the incremental, irreversible and complex character of 
these issues, the contested nature of concepts (like sustainability), and the large 
uncertainties involved it is increasingly claimed that new types of knowledge and 
new ways of knowledge production are needed (e.g. Gibbons et al., 1994; Kemp 
and Martens, 2007; Ravetz and Funtowicz, 1993). It is argued that the utility of 
research can be improved by involving relevant stakeholders, contributing practical 
knowledge and experience, as well as a range of different perspectives (Van Asselt 
and Rijkens-Klomp, 2002). This transdisciplinary way of knowledge generation has 
been coined by Gibbons as the shift from mode-1 to mode-2 science (Gibbons et 
al., 1994; Gibbons, 2000). Mode-1 science is entirely academic, mono-disciplinary, 
and the scientists are mainly responsible for their own professional performance. 
Mode-2 science is inter- and transdisciplinary: the scientists co-produce knowledge 
with societal actors (see Table 2.1). The role of the researcher changes from being a 
“problem-solver” to a “problem-recogniser” or “problem-mediator” (Hisschemöller 
and Hoppe, 1996). Funtowicz and Ravetz (1994) have called this contemporary 
scientific practice “post-normal science” (Funtowicz and Ravetz, 1994; Ravetz, 
1999). 
 
Table 2.1: Properties of mode-1 and mode-2 science (adapted from Martens, 2006) 
 
Mode-1 science Mode-2 science 
Academic Academic and societal 
Mono-disciplinary Trans- and interdisciplinary 
Technocratic Participative 
Objective Subjective 
Certain Uncertain 
Predictive Exploratory 
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These new concepts of knowledge production are problem-focused in a socio-
political context characterised by disputed values, high stakes and urgent decisions. 
The concepts have received a variety of criticisms, for example with regard to the 
implications for quality control and the lack of empirical evidence that these scien-
tific practices are necessarily “new”.(see overview by Hessels and Van Lente, 2008; 
Wickson et al., 2006). Nevertheless, practical approaches to transdisciplinary 
knowledge production are developed and implemented in research projects (Scholz 
et al., 2006; Thompson Klein et al., 2001).  
 
Integrated assessment (IA) is a field of research that fits into a trandisciplinary and 
policy-focused research tradition. Integrated Assessment has been defined as: 
 
“a structured process of dealing with complex issues, using knowledge from various 
scientific disciplines and/or stakeholders, such that integrated insights are made 
available to decision makers” (Rotmans, 1998).  
 
Integrated Assessment (IA) aims at generating new perspectives and insights in 
complex issues by combining knowledge from different sources, including acade-
mia, but also stakeholders involved in the issue. IA emerged in response to global 
environmental problems where the initial aim was to build large computer-
supported simulation models. Earlier definitions of IA (such as the one above) have 
focused amongst others on its aim to be relevant for decision-making. Over the last 
decade, the aim has evolved and become more explicitly focused on supporting the 
governance of complex societal problems, involving various actors from state, 
business, and civil society, in the context of sustainable development. As a conse-
quence participatory methods haven gained prominence in IA (Hisschemöller et al., 
2001; Kasemir et al., 2003). It is also reflected in the definition of the Integrated 
Assessment Society (TIAS) that stresses societal learning as a central aim (TIAS, 
2009). Therefore, Integrated Assessment will be defined as:  
 
“the scientific ‘meta-discipline’ that integrates knowledge from various scientific 
disciplines and other societal sectors about a complex issue, and makes it available 
for societal learning and decision making to facilitate action towards sustainable 
development” 
 
Van der Sluijs (2002) notes that an assessment comprises the analysis and review of 
information derived from research for policy and usually does not involve doing 
new research. Also, IA should be understood as a research approach or process as 
opposed to a research methodology as such (Van der Sluijs, 2002). A range of ana-
lytical tools and participatory methods can be applied in performing assessments in 
an integrated way (Rotmans, 1998; Van der Sluijs, 2002). Analytical methods (e.g. 
model analysis, scenario analysis and risk analysis) are generally adopted from the 
natural sciences and are aimed at representing and structuring scientific knowledge 
in an integrated way. Participatory methods originate from the social sciences and 
are much more diverse, such as focus groups, Delphi methods and policy exercises. 
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Participatory integrated assessment (PIA), as these participatory approaches are 
usually called, aims at the participation of a variety of stakeholders in the research 
process to enter into a dialogue and to address the uncertainties involved (Kasemir 
et al., 2003). Although analytical tools and participatory methods are considered to 
complement each other (Hisschemöller et al., 2001; Van der Sluijs, 2002) combining 
them in an integrated assessment is not a straightforward process (Grosskurth, 
2008). A detailed treatise of individual IA tools, IA frameworks and their applicabil-
ity goes beyond the scope of this chapter and can be found elsewhere in the litera-
ture (De Ridder, 2006; De Ridder et al., 2007). 
 
The more recent concept of Integrated Sustainability Assessment (ISA) has shifted 
from a linear IA process to a more cyclical transdisciplinary process of scoping, 
envisioning, experimenting and learning for sustainable development (Weaver and 
Rotmans, 2006). Sustainability assessments typically consist of different steps and 
stages, with each stage of the process producing knowledge needed as input for 
next steps. The following stages have been identified as crucial in sustainability 
assessments (Weaver and Rotmans, 2006): 
• A system of interest, with a clear functional, spatial and temporal bound-
ary, characterised by a persistent problem that gives rise to concern and 
prompts the need for a prospective policy intervention; 
• A sustainability objective, including quality attributes of the system of in-
terests and a set of criteria (or indicators) against which the sustainability 
of the system of interest can be assessed; 
• Integration of the system of interest into the broader socio-ecological sys-
tem of which it is part to recognise functional relationships and impacts 
that spill over the system boundaries;  
• Recommendations to make the system of interest more sustainable and 
discussion of the projected impacts of the recommendations as well as the 
“do-nothing” or “business-as-usual” option. 
 
IA is useful when faced with complex issues, with a high level of uncertainty, such 
as the future of tourism in Antarctica. The inter- or transdisciplinary research prac-
tice needed for addressing sustainability issues is a central tenet of IA, as well as 
the development of methods and tools for improving the integration of knowledge 
from various origins. The system dynamic approach of IA, with a keen eye on issues 
of spatial and temporal scale, is well suited to tackle the complexity in sustainable 
development. The ambiguity, subjectivity and normative nature of the sustainable 
development concept can very well be addressed by the IA attention for stake-
holder participation and learning, uncertainty, and perspectives (Grosskurth, 2008). 
The development of the Integrated Sustainability Assessment (ISA) approach has 
underlined this applicability (Weaver and Rotmans, 2006). 
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2.4 Research approach and methods 
In this thesis a research approach is chosen that fits in the transdisciplinary re-
search tradition and applies, amongst others, a selection of methods from the IA 
literature. The research addresses sustainability in an explorative way, i.e. we will 
not use a rigid framework to assess the sustainability of Antarctic tourism but 
rather explore potential sustainability challenges based on a set of common charac-
teristics. This approach is deemed necessary because of the unresolved status of 
the sustainability objective in the Antarctic context. At the end of this thesis, we do 
hope to contribute to the understanding of what sustainable development in Ant-
arctica entails. The thesis does follow the sustainability assessment stages (Weaver 
and Rotmans, 2006) in the sense that we focus on a clearly defined system of inter-
est with a need for a prospective policy intervention (tourism in Antarctica); inte-
grated in a larger temporal and spatial setting; with the aim to make policy recom-
mendations to improve the sustainability of the system. 
 
Knowledge gaps in addressing strategic sustainability challenges of Antarctic tour-
ism are twofold. Integrative knowledge is needed about the Antarctic tourism sys-
tem as a whole, with a focus on the future. To fill this gap, a participatory process is 
designed in which a variety of stakeholders jointly determine the most salient fac-
tors in Antarctic tourism development, analyse a set of future scenarios, discuss 
implications and identify policy options. On the other hand, in-depth (disciplinary) 
knowledge is needed about crucial parts of the Antarctic tourism system or impact 
areas where this knowledge is missing from the academic literature. In these cases 
applicable concepts and methods have been employed from academic fields, such 
as environmental science and policy studies. In this thesis a combination is made of 
chapters describing integrative analyses of the Antarctic tourism system (chapters 
three, eight and nine), as well as chapters providing in-depth analyses using appli-
cable theoretical concepts (chapters four, five, six and seven). The following section 
outlines the main research methodologies applied in this study. In each of the fol-
lowing chapters of this thesis, theoretical and methodological considerations will 
be presented in more detail.  
2.4.1 LITERATURE AND DOCUMENT SURVEY 
This research project started with a survey of the Antarctic tourism literature. Aims 
of the literature survey were to familiarise with the object of research, identify the 
main challenges, assess the state of existing knowledge, and identify gaps. Different 
types of documents were collected and analysed. First, there is the academic litera-
ture on Antarctic issues (including tourism) originating from different scientific 
disciplines, such as ecology, environmental sciences, geography, history, anthro-
pology, law, management, and international politics. Literature was collected 
through the conventional library system and websites, contacts with fellow re-
searchers, and visiting specialised polar libraries abroad, such as the Scott Polar 
Research Institute at the University of Cambridge in the United Kingdom and the 
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University of Canterbury in Christchurch, New Zealand. Second, there is an exten-
sive body of policy papers (working papers and information papers) that are tabled 
each year at the Antarctic Treaty Consultative Meetings in which current and stra-
tegic issues related to Antarctic tourism are addressed. Policy documents are pub-
licly available through the websites of the Antarctic Treaty Secretariat, the organis-
ing Treaty Party, or the submitting organisation. References to both academic lit-
erature and policy documents can be found in most chapters of this thesis. For the 
inventories of adventure tourism incidents and permanent tourism facilities, in 
chapters five and six, reference is also made to a number of Antarctic information 
databases, such as the invaluable Australian Antarctic Division (AAD) website. For 
the integrated scenario analysis presented in chapter eight it is necessary to consult 
a range of global scenario studies. These studies are typically freely available 
through the websites of the research project or international organisations, such as 
the United Nations Environmental Programme (UNEP). 
2.4.2 ANALYSIS OF VISITOR DATA 
Factual data of tourism activity and trends in Antarctica were collected from schol-
arly articles and the websites of organisations, such as the International Association 
of Antarctica Tour Operators (IAATO). IAATO collects and publishes a range of sta-
tistics of both members’ and non-members’ (if reported) activities, such as visitor 
numbers per ship, per trip, or landing per site, and nationalities of Antarctic tour-
ists. The IAATO visitor database was started by the US National Science Foundation 
in the early 1990s and is based on estimates of the numbers of tourists visiting 
Antarctica from 1965 onwards. Numbers of staff and crew have not been consis-
tently part of the figures, as these numbers have not always been reported. The 
same is true for land-based tourists and independent expeditions. Therefore, care-
ful interpretation of existing visitor statistics is required. Antarctic visitor data is 
presented in several chapters of this thesis. For example, chapter three presents a 
figure detailing trends in visitor numbers for different industry segments, a chart 
showing trends in tourist ship capacities, and a figure demonstrating trends in spa-
tial distribution of tourist landings in the Antarctic Peninsula. In chapter four, an 
estimation of CO2 emissions is calculated, based on available data, such as the na-
tionalities of Antarctic visitors and gross tonnage of Antarctic tourist ships. 
2.4.3 PARTICIPATORY METHODS 
The transdisciplinary approach taken in this research project has been imple-
mented through a series of participatory scenario workshops (Greeuw et al., 2000; 
Alcamo, 2001). Expert knowledge and judgment of the current and future devel-
opment of Antarctic tourism and its implications were yielded from three stake-
holder workshops held in the Netherlands and New Zealand, to which tour opera-
tors, expedition staff, policy makers, NGO representatives, managers of science 
operations and Antarctic researchers were invited. As in the ISA approach pre-
sented above, a cyclical process was followed whereby during each workshop re-
search progress was presented and participants were invited to give suggestions 
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for improvement. A report providing details on the methodology, process and out-
comes was prepared for each workshop. Draft workshop reports were sent back to 
the participants for comments, revisions and approval before finalisation. In case of 
workshop results reference will be made to the reports (Haase and Lamers, 2006; 
Lamers and Amelung, 2006; 2007b), which can be obtained from the project web-
site3. Each of the reports lists the stakeholders that participated during the work-
shops. To maintain the confidentiality of the data, specific ideas or results of the 
workshops will not be attributed to individual participants. An overview of the 
workshops is presented in chapter eight. 
 
Scenario workshops played an important role during the first half of this project, 
when the scope and focus of research were openly discussed with the participants. 
A limitation of using participatory workshops in a voluntary research project, with 
no formal policy mandate or clear economic return, is the difficulty of continued 
commitment of getting relevant stakeholders around the table. In addition, Antarc-
tic tourism stakeholders and experts are sparsely dispersed across the globe and 
may not be able or willing to participate without being financially compensated for 
costs. Therefore, scenario workshops were organised in a central location in the 
Netherlands; a country with a fairly complete group of stakeholders representing 
most relevant interests. A five-month visit to New Zealand presented an opportu-
nity for organizing a scenario workshop in this Antarctic claimant state with a 
strong and active interest in Antarctic tourism issues. Workshop results have pro-
vided input in chapters three and eight. The scenario workshops have not only 
yielded in research results but may also have contributed to social learning for 
sustainable development and raised awareness for future challenges among Ant-
arctic tourism stakeholders. 
 
It is also worth mentioning that parts of this thesis have benefitted substantially 
from intense participation with Antarctic tourism scholars, beyond the ICIS project 
team, bringing knowledge and experience from different academic disciplines. Co-
authors of earlier published articles upon which chapters of this thesis were based 
are presented on the cover page of each chapter. 
2.4.4 IN-DEPTH INTERVIEWS 
To obtain insights from key-stakeholders not participating in the workshops, inter-
views were conducted with international stakeholders and experts in Europe, 
North America and South America. Among other things, it was considered essential 
to identify their roles, their ambitions and perceptions of the future. An additional 
aim of the interviews was to create an alternative set of stakeholder views to which 
workshop results could be compared. During the interviews a semi-structured in-
terview guideline was used reflecting the issues discussed during the workshops 
(Neuman, 2003). The interview guideline is included as appendix of this thesis. 
                                                                 
3
 Check the project website at: http://www.icis.unimaas.nl/projects/atlantis/publications.html  
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Interviews were audio-recorded, transcribed, and sent back to the interviewees for 
revisions and approval (Robson, 2001). To maintain the confidentiality of the data, 
interviewees remain anonymous and a coding system will be used to refer to inter-
views (for details see chapters seven and nine). In chapter seven, the self-
regulatory regime of IAATO was analysed in cooperation with fellow researcher Dr. 
Daniela Haase of Gateway Antarctica at the University of Canterbury in Christ-
church, New Zealand. For that purpose comparable interview material from two 
studies was combined, resulting in a wider group of interviewees. In chapter seven 
details are provided. In chapter nine perspectives on a range of strategic future 
developments and governance options are presented based on the interview round 
performed by the author. 
 
During a fieldwork expedition to King George Island in January and February 2008, 
a second, and less comprehensive, round of interviews was organised among base 
managers and key scientific staff at six research stations, i.e. Base Frei (Chile), Bel-
lingshausen Station (Russia), Base Artigas (Uruguay), Jubany/Dallmann (Argen-
tina/Germany), Arctowski Station (Poland) and Copa Cabana (United States). Aim of 
the interviews was to generate insight into the different motivations and perspec-
tives of national programmes for their relation to tourism activities. Interviews 
were conducted together with ICIS colleague Dr. Bas Amelung and audio recorded 
for accurately capturing the results. The King George Island interviews do not form 
part of the primary data of this thesis and will only be used as (see chapter three); 
therefore, no detailed transcriptions were produced. 
2.4.5 OBSERVATIONS AND EXPERIENCES IN THE FIELD 
Besides systematic inventories of factual data and careful interpretations of subjec-
tive stakeholder perspectives, this thesis is enriched with the observations and 
experiences generated over the course of five years of research. It is believed that 
the special and uncommon nature of both Antarctic tourism operations and policy-
making justifies a brief exposition of experiences gained by the author in the Ant-
arctic and during Antarctic decision-making platforms (see box 2.1). Although ex-
periences and personal observations are not part of the primary data collected 
during this study, they are important for framing the research problem (“putting 
things in perspective”) and thinking about solutions that are in touch with reality 
(“reality check”).  
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Box 2.1: Relevant observations and experiences 
 
 
ATCM Stockholm (Sweden) 
In June 2005, I attended the Antarctic Treaty Consultative Meeting in Stockholm where I sat in the 
discussions of the Tourism Working Group. This experience of the Antarctic decision making platform 
provided a valuable political context for this thesis. 
GCAS field camp, Ross Island (Antarctica)  
In December 2005, I gained my first Antarctic field experience as participant of the Graduate Certifi-
cate in Antarctic Studies course (GCAS), organised by the University of Canterbury in Christchurch, 
New Zealand. Part of this summer school programme is a two-week field camp to Ross Island in the 
Ross Sea region, including visits to Scott Base (NZ), McMurdo station (USA), and various other sites. 
Research expedition to King George Island (Antarctica) 
In January and February 2008, a research expedition was organised to King George Island. Several 
research stations were visited, including Bellingshausen (Russia), Base Frei (Chile), Artigas (Uruguay), 
The Great Wall (China), Jubany (Argentina), Arctowski (Poland), and Copa Cabana (USA). This expedi-
tion provided insights into the relation between tourism operations and the science operations of 
various nations. During the expedition also valuable lessons were learned regarding logistical chal-
lenges of conducting research in Antarctica. 
Expedition cruise to the Antarctic Peninsula (Antarctica) 
In March 2009, I joined an 11-day expedition cruise aboard the M/S Aleksey Maryshev to the Antarctic 
Peninsula organised by Waterproof Expeditions. During this expedition data was gathered (i.e. a tour-
ist experience survey) that is part of a follow-up study and not included in this thesis. However, in-
sightful observations have been made during this tourist cruise of the on-site operations of the tourist 
industry in Antarctica. 
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Chapter 3 
FACING THE ELEMENTS: ANALYSING TRENDS 
IN ANTARCTIC TOURISM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on: 
 
Lamers, M., Haase, D., Amelung, B. (2008) Facing the Elements: Analyzing trends in Antarctic tourism. 
Tourism Review 63(1): 15-27. 
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3.1 Introduction 
The last two decades have seen a rapid development of tourism in Antarctica with 
increasing visitor numbers and a diversifying supply of transport modes and activi-
ties (see Figure 3.1). Traditional small-ship expedition cruises that include landings 
are now complemented by cruise-only itineraries without landings for large ships, 
fly-sail operations, and adventure tourism activities such as kayaking, scuba diving 
or mountain climbing. 
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Figure 3.1: Tourists visiting Antarctica in different industry segments 1965-2008 (Headland, 1990;  
Enzenbacher, 1993; IAATO, 2005b; 2006b; 2007a; 2008b; Headland, 2009) 
 
In view of these developments, tourism management is becoming an increasingly 
important issue. The current regulatory framework consists of the provisions of the 
Antarctic Treaty System (ATS) supplemented by external regulations from e.g. the 
International Maritime Organisation (IMO) and by industry self-regulation through 
the International Association of Antarctica Tour Operators (IAATO) (Molenaar, 
2005). Recent policy discussions at Antarctic Treaty Consultative Meetings (ATCMs) 
have focused on the need for additional legal instruments and measures, such as 
site-specific guidelines, to mitigate the effects of tourism (Antarctic Treaty System, 
2004; 2005; 2006; 2007b). Some authors (Bastmeijer and Roura, 2004; Molenaar, 
2005; ASOC, 2006) argue that, in addition to these rather reactive measures, a 
more proactive, strategic vision for Antarctic tourism development and regulation 
is warranted. 
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Some of the building blocks needed for such a long-term vision can be provided by 
integrated scenario analysis (Amelung and Lamers, 2006). Integrated scenarios 
combine knowledge from a range of disciplines, as well as professional insights, to 
arrive at a more complete analysis of a system. The scenarios that this chapter 
relates to are developed in a multiple-stage iterative process (see chapter eight). 
The first phase consisted of the identification of driving and inhibiting factors for 
Antarctic tourism development. Past and projected future trends of these factors 
are analysed in phase two. This chapter reports on these first two phases. The re-
sults of the factor analyses will be merged to produce integrated scenarios in stage 
three. The ultimate goal of this research project is to provide insights for managers 
and decision makers within the ATS and other relevant institutions. 
 
The central aim of this chapter is to “face the elements” of Antarctic tourism devel-
opment by exploring how key factors have shaped the past of tourism in Antarc-
tica, and may jointly shape its future. The analysis uses the Recreational Opportu-
nity Spectrum (ROS) approach, developed by Clark and Stankey (Clark and Stankey, 
1979) and applied to tourism (Butler and Waldbrook, 1991; Boyd and Butler, 1996), 
which combines an analytical framework with an action-oriented management 
perspective, making it suitable for our purposes. 
 
This chapter is organised as follows: Section two describes the data and methodol-
ogy used and introduces the ROS framework. Section three analyses the past and 
future trends of the main determinants of Antarctic tourism, including an overview 
of the components of the Antarctic Tourism Opportunity Spectrum (ATOS). Section 
four, discusses the implications for different tourism opportunity settings in Antarc-
tica, and section five concludes. 
3.2 Methodological and theoretical considerations 
This analysis of Antarctic tourism trends and their main drivers is based on a thor-
ough literature review, the interpretation of “hard” Antarctic tourism data and 
“soft” information elicited through a number of stakeholder workshops. The litera-
ture review includes an analysis of empirical research studies (e.g. biological and 
physical impacts of tourism), articles on tourism management and regulation, and 
policy papers presented at recent ATCMs. Additional literature sources were 
sought in areas such as climate change, polar logistics, and tourism development. 
Most of the statistical data on Antarctic tourism development was obtained from 
IAATO through their website (IAATO, undated), which provides the only detailed 
publicly available listing of Antarctic tour operator activity from the early 1990s 
onwards. 
 
Expert knowledge and judgment on the current and future development of Antarc-
tic tourism and its implications were yielded from two stakeholder workshops, in 
which a wide range of Antarctic tourism stakeholders participated, including tour 
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operators and expedition staff, policy makers, NGO representatives, and scientists. 
Full details on the workshops held in The Hague (Netherlands) on 23 September 
2005 and Christchurch (New Zealand) on 7 April 2006 can be found in Haase and 
Lamers (2006) and Lamers and Amelung (2006). 
 
Upon review of the material obtained, several clusters of key factors determining 
the future of Antarctic tourism development were identified inductively. Clusters 
showed close resemblance to the determinants of the factor categories of the Rec-
reational Opportunity Spectrum (ROS) framework developed by Clark and Stankey 
(1979), and its derivatives. This natural fit convinced us to use this concept for the 
analysis of our data and to facilitate the assessment of management and policy 
options later on. 
 
ROS was developed in 1979 to help national park managers in to USA to assess the 
(potential) qualities of their park for recreational purposes. The concept of a rec-
reation opportunity setting is defined as “the combination of physical, biological, 
social, and managerial conditions that give value to a place (…). By combining 
variations of these qualities and conditions, management can provide a variety of 
opportunities for recreationists” (Clark and Stankey, 1979: 1). Since its conception, 
the Opportunity Spectrum concept has been applied and adapted to many other 
settings, including destinations for ecotourism and adventure tourism (Boyd and 
Butler, 1996; Butler and Waldbrook, 1991) and tourism in the European Arctic 
(Kaltenborn and Emmelin, 1993). Davis (1999) and Tracey (2001) proposed to do 
the same for Antarctic tourism, but never proceeded. In this chapter, an Antarctic 
Tourism Opportunity Spectrum is developed from the application of ROS that re-
sembled the Antarctic case most closely: the Ecotourism Opportunity Spectrum 
(ECOS), developed by Boyd and Butler (1996). 
 
ECOS was developed as a tool for assessing an area’s potential for ecotourism op-
portunities. Following ROS, care was taken that the factors defining opportunity 
settings were all observable and manageable, under direct management control, 
related to recreationists’ preferences, and “characterised by a range of conditions” 
in order to maximise usefulness for managers (Clark and Stankey, 1979). Based on 
these criteria, Boyd and Butler (1996) identified eight determining factors: access, 
other resource users, attractions in the region, presence of existing tourism infra-
structure, the level of social interaction, the level of skill and knowledge required, 
the (acceptability of) visitor impacts, and appropriate regulation required to man-
age the viability of the opportunity and the resource on a long term basis. 
 
In the following section, the ECOS framework is used to structure the presentation 
of current and possible future development factors in Antarctic tourism. In view of 
the specific Antarctic conditions, modifications are made to the original ECOS con-
figuration, resulting in an Antarctic Tourism Opportunity Spectrum (ATOS). In the 
analysis, regular reference is made to contextual developments, i.e. developments 
beyond the realm of immediate influence of the Antarctic stakeholders, such as 
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economic growth, demographics, oil prices, and global terrorism. Strictly taken, 
these factors are no part of ROS-like frameworks as they are less relevant for op-
erational decision-making. The strategic level of management that our work is 
directed at requires the inclusion of major contextual factors that represent exter-
nal and global dynamics. 
3.3 Key factors influencing Antarctic tourism development 
3.3.1 ACCESS 
Antarctica’s remoteness, extreme climatic conditions, and presence of sea and land 
ice cause major constraints for any type of human activity. Tourists access the Ant-
arctic in two basic steps: by air from their home country to a number of gateway 
cities in the Southern Hemisphere, and from there by sea or air to a number of 
Antarctic regions (Amelung and Lamers, 2007). Most tourists visit the Antarctic 
Peninsula region on ship-based itineraries leaving from gateway cities in Southern 
Argentina and Chile (see Figure 3.2). Small numbers of tourists and adventurers 
travel to Antarctica by aircraft from Punta Arenas in Chile and Cape Town in South 
Africa. Also, a small share of tourists visits the Ross Sea region by ship from Austra-
lia and New Zealand. Access is almost completely controlled by professional tour 
operators, who organise the expedition, determine the schedule, and decide which 
sites are visited. According to industry representatives, this is a daunting task that 
involves tremendous operational costs, many constraints and uncertainties (Landau 
and Splettstoesser, 2007). 
 
 
Figure 3.2:  Overview of origin and destination of Antarctic tourists during the 2004/05 season 
(Lamers and Amelung, 2007a) 
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In the 1990s, following the collapse of the Soviet Union, the fleet of small passen-
ger ships (< 50 and 51-110 passenger categories) was expanded significantly when 
Russian research vessels capable of operating in polar waters became available on 
the free market (Stonehouse, 1994; Cessford, 1997). Over the last few years, 
cruise-only tourism (large cruise liners making no landings) established itself in 
Antarctica, and figures and projections indicate that these large vessels are there to 
stay. In fact, most growth has occurred in the largest ship segment with the num-
ber of small ships stabilizing (see Table 3.1). Large cruise vessels travel at higher 
speeds and cause less turbulence for the passengers than smaller expedition ships 
when traversing the notorious Drake Passage. Growth in small-scale expedition 
cruising is expected to stabilise in the coming decade as a result of the limited sup-
ply of suitable expedition ships and the cost-effectiveness of building larger vessels 
(IAATO, 2004a). 
 
Table 3.1:  Number of ships active in Antarctic tourism (by passenger capacity), 1990-2006  (IAATO, 
1997; 1998; 1999; 2000; 2001; 2002b; 2003a; 2004b; 2005b; 2006b; 2007a; Headland, 2009) 
 
Year: 
< 50 
passenger 
ships: 
51-110 
passenger 
ships: 
111-200 
passenger 
ships: 
201-500 
passenger 
ships: 
> 500 
passenger 
ships: 
Total: 
1989/90 1 1 2 0 0 4 
1990/91 1 2 3 1 0 7 
1991/92 2 1 3 3 0 9 
1992/93 2 3 4 3 0 12 
1993/94 1 4 4 1 2 12 
1994/95 5 5 4 1 1 16 
1995/96 6 4 4 0 1 15 
1996/97 5 4 4 0 0 13 
1997/98 3 4 5 1 1 14 
1998/99 4 6 4 0 1 15 
1999/00 6 6 4 0 4 20 
2000/01 6 7 3 1 1 18 
2001/02 6 6 3 1 2 18 
2002/03 8 6 4 1 4 23 
2003/04 5 9 5 2 6 27 
2004/05 6 11 5 2 6 30 
2005/06 9 13 5 3 6 36 
2006/07 7 12 7 5 9 40 
 
Only a small number of commercial air links have been developed for expedition 
logistics, adventure tourism, day trips, and over flights. However, National Antarctic 
Programmes (NAPs) have established air connections between gateway cities and 
various Antarctic regions and non-governmental operators (mostly independent 
expeditions) have been allowed to use these air links (IAATO, 2006b). Physical and 
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geographical constraints might diminish as infrastructure, logistics and technology 
improves; for example, the airstrip on King George Island (in the Peninsula region) 
will be upgraded and become capable of handling larger passenger aircrafts in all-
weather conditions (Bastmeijer and Roura, 2008). 
 
Infrastructural developments in gateway city ports are believed to greatly influence 
the opportunities for tourism in Antarctica. Bertram et al. (2007) argue that the 
increase of ship-based tourism in Antarctica in the last decade can be related to 
public policy and infrastructural developments in Antarctic gateway cities, particu-
larly Ushuaia. Because of the economic benefits from port charges, airport taxes 
and expenditure of the undoubtedly affluent visitors, gateway cities have clear 
reasons for promoting Antarctic tourism in the future. 
 
Increasing global demand for Antarctic experiences constitutes an ‘opportunity’ for 
the tour operator to create access, which is influenced by a myriad of contextual 
factors. Currently, the main Antarctic tourist markets are found in North America, 
Europe and Australia. Not surprisingly, given the costs involved in Antarctic tour-
ism, these regions also represent some of the richest countries in the world. De-
mand for Antarctic tourism is expected to increase in these traditional markets as a 
result of growing media attention, growing affluence, spare time, urbanisation, 
ageing, and the growing global interest in ecotourism and adventure tourism 
(WTO, 2001). Further, it is argued that Antarctic tour companies continue to merge 
or are taken over by larger travel companies with access to extensive resources for 
marketing Antarctic itineraries. Demand for global tourism products is expected to 
grow considerably in Russia, China, India and other expanding economies as well. 
On the other hand, being so energy intensive (e.g. dependence on long haul air 
travel from Northern Hemisphere societies and shipping), any increase in global 
energy prices or international greenhouse gas mitigation policy will affect the travel 
costs and operational costs of Antarctic tour operators (Amelung and Lamers, 
2007). Another important contextual factor influencing the access of especially the 
larger ship-based companies concerns the popularity of other destinations in the 
region, such as the East and West coast of South America. Since repositioning an 
empty cruise vessel to the Antarctic is economically unfeasible, cabins have to be 
sold along the way. Developments in the Arctic region are also believed to be an 
important factor for providing polar technology, business opportunities during the 
off-season, and for the promotion of polar destinations in general. 
3.3.2  OTHER NON-TOURIST RESOURCE USES 
The compatibility with other resource uses is considered to be crucial in creating 
opportunities for recreational and tourism activities (Clark and Stankey, 1979; Boyd 
and Butler, 1996). In the Antarctic context, scientific activities have clear prece-
dence over the commercial use of Antarctic resources. However, mutual benefits 
can be derived from the cooperative operations of different users, and pro-active 
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management in cases of undesired effects. Moreover, as a result of global devel-
opments other industries might become active in the Antarctic in the future. 
 
With regard to tourism development, scientific operations are particularly impor-
tant as activities tend to occur in the same regions and cooperation with tour op-
erators frequently occurs in the field of transport, facility use, and station visits 
(COMNAP, 2004; IAATO, 2005c). The attitude of NAPs towards cooperating with 
tourism varies from station to station (see Box 3.1). 
 
Box 3.1: Motivations of NAPs for relating to tourist activities on King George Island 
 
During the 2008 research expedition to King George Island interviews were conducted with base 
managers at six research stations operated by six NAPs. At each of the research stations different key 
motivations were expressed regarding visits of tourist ships and cooperation with tour operators.  
Showing pres-
ence: 
Tour operators for fly-sail operations, evacuations and day-visits frequently use 
the Chilean Eduardo Frei station, the Villa las Estrellas and the adjacent aero-
drome.  The base manager frankly admitted that if tourism can be used to 
strengthen the Chilean territorial claim, Chile would not hesitate to do it. 
Friendship: The Russian Bellingshausen station provides accommodation for a tour opera-
tor and space for three basic containers for lodging airborne tourists. The base 
manager claimed that in Antarctica friendly cooperation is the key for long-
term maintenance of the research stations. 
Cutting costs: The Uruguayan Artigas station has recently built a brand new accommodation 
facility for the purpose of lodging scientists and paying airborne tourists. Ac-
cording to the base manager this is a way to retrieve some of the costs of 
operating an expensive Antarctic science programme. 
Breaking the 
monotone: 
The Argentinean Jubany station hardly gets any visits from tourist ships. Ac-
cording to the base manager tourist visits form a welcome distraction from the 
isolated station life as long as it does not interfere too much. Also, ships some-
times bring fresh fruit and vegetables. 
Dependency: The Polish Arctowski station receives many ship visits each season and has 
constructed a souvenir shop and a tourist walk around the station. According 
to the base manager, the Polish programme has to be welcoming to ships 
because it has limited logistical capacity in the Antarctic and it therefore de-
pends on tourist ships for transport. 
Legality: The United States’ Copa Cabana field station receives no visits, as it is located 
in an Antarctic Specially Protected Area. 
 
In some regions, the presence of science programmes provides opportunities (e.g. 
in the Antarctic Peninsula region), while in other regions tourism developments are 
discouraged. Besides fruitful cooperation NAPs have raised concerns regarding 
one-off expeditions, such as private expeditions and yachts, as they demand Search 
and Rescue (SAR) facilities in case of misadventure (Murray and Jabour, 2004; Lam-
ers et al., 2007). By the same token, increasing numbers of large cruise vessels are 
a cause for similar concerns as larger groups of tourists are much more difficult to 
retrieve in case of an accident (ASOC, 2007). 
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Figure 3.3: Antarctica tourism landing sites used in the 2005/06 season (Olearius, 2007) 
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3.3.3 ATTRACTIONS IN THE REGION 
According to Boyd and Butler (1996) area-specific characteristics functioning as site 
attractions constitute an important factor in creating the opportunities sought by 
different types of visitors. In the case of expedition cruising in the Antarctic, the 
main attractions are the presence of wildlife (e.g. penguins, seals) at landing sites, 
the dramatic scenery, heritage sites (featuring remains of whalers’ activities, ex-
plorer huts and former scientific stations), and sometimes station visits. Most tour-
ist activities are known to concentrate on a limited number of sites in the Antarctic 
Peninsula (see Figure 3.3 and Figure 3.4). Large-scale cruise operations generally do 
not land tourists ashore and admire the polar landscape from the ship. 
 
It is believed that tourists mainly visit Antarctica because of its reputation as one of 
the last untouched wilderness areas on earth (Haase and Lamers, 2006; Lamers and 
Amelung, 2006). Due to contextual factors such as urbanisation, the attraction of 
Antarctica as a remote and extreme destination will not fade in the future. How-
ever, global environmental changes can have a detrimental effect on wildlife popu-
lations in fragile Antarctic ecosystems (Crosbie, 2005; Frenot et al., 2005), particu-
larly the Antarctic Peninsula is one of the regions in the world most heavily touched 
by global warming (Vaughan et al., 2003). 
 50 
 
 
 
Figure 3.4: Trends in site visitation in the Antarctic Peninsula, 1989-2007
4
 
 
In recent years, the range of activities undertaken as part of Antarctic tourism op-
erations have greatly diversified and now include kayaking, running marathons, 
scuba diving, camping, climbing, and helicopter flights as well as a number of oth-
ers (Bastmeijer, 2003). This diversification of activities reflects the increasing levels 
                                                                 
4
 Each of the six maps presents the total number of tourists landed at Antarctic Peninsula sites per three 
consecutive seasons from 1989 to 2007. The maps show a spatial visitation trend between three main 
regions of concentration: the South Shetland Islands (upper left concentration), the Northern Peninsula, 
and the Southern Peninsula. Initial concentration has been on the Southern Peninsula region with other 
regions receiving more attention as ship numbers increased and itineraries were standardised to man-
age the flow of traffic (see chapter seven). The maps were created by Götz Olearius of the 
Geographisches Institut at the RWTH in Aachen as part of his Master thesis on the use of Geographical 
Information Systems (GIS) in tourism research, co-supervised by the author. For a detailed description of 
the methods and data used to produce these maps the reader is referred to Olearius’ Master thesis 
(Olearius, 2007). 
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of specialisation and competition among tour operators globally offering quality 
ecotourism and adventure experiences (WTO, 2001). 
3.3.4 PRESENCE OF EXISTING TOURISM INFRASTRUCTURE 
In comparison with other tourist destinations in the world, tourist facilities and site 
modifications are an almost non-existing factor in Antarctica. With the exception of 
a number of frequently visited landing sites or sites near scientific stations, no clear 
walking trails are marked or signposted (Crosbie, 2005). The only onsite facilities 
are a set of containers operated by the Chilean operators Aerovias DAP and a num-
ber of visitor centres and tourist gift shops at various scientific stations (Bastmeijer 
et al., 2008). Nevertheless, infrastructure and facilities for tourism in Antarctica 
may be established in the future as the industry grows and diversifies. For instance, 
on a number of sub-Antarctic islands, the option to develop boardwalks is being 
explored, as they are believed to protect the vegetation and wildlife at frequently 
visited sites (McKee, 2006). For a more detailed overview and discussion of facili-
ties and infrastructures, see chapter 6 of this thesis. 
3.3.5 OPERATIONAL FACTORS 
ECOS presents the level of social interaction and the level of skill and knowledge as 
two important factors determining different kinds of tourism opportunities. In the 
Antarctic, social interaction and the level of skill, knowledge and experience are 
largely apparent at an operational level, facilitated through the tour operators. 
Hence, we refer to these factors jointly as operational factors. 
 
Any specific opportunity setting is linked to an expected level of use, for instance, 
very low expected levels of use in a largely untouched wilderness area. Should the 
actual level of use exceed the expected level of use, the social carrying capacity is 
reached and overcrowding is experienced (Clark and Stankey, 1979: 11). Social 
interaction in Antarctic tourism largely takes place between the tourists travelling 
in the same group or on the same ship, the crew and expedition staff, and base 
personnel, with the social carrying capacity being low as intrinsic wilderness values 
tend to dominate acceptable use of the resources (De Poorter, 2000; Bastmeijer 
and Roura, 2004; Haase and Lamers, 2006). Since tour operators sell the Antarctic 
as a pristine and unique destination, interaction between different tourist vessels is 
kept to a minimum. However, more tour operators are active, and more voyages 
are organised every season, motivating Antarctic tour operators to collaborate in 
order to maintain the picture of pristine and untouched wilderness. By means of an 
integrated ship scheduling system, managed by IAATO, most tour operators main-
tain the “one ship, one place, one moment” principle, which dictates that individual 
operators do not interfere with each other in the Antarctic but rather have allotted 
times for visiting previously specified sites. Besides maintaining the illusion of emp-
tiness, operators also continuously stay in contact to minimise environmental im-
pacts and safety risks by providing backup in case of incidents. 
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IAATO has been very successful in developing and enforcing high operational stan-
dards as well as convincing tour operators and other actors to join (Molenaar, 
2005). For more than a decade, IAATO has managed to anticipate official regulation 
and solve managerial issues raised by tourism (Landau and Splettstoesser, 2007). 
However, with new operators with different aims, operational scales, and origins 
entering the market, pressure on IAATO increases with regard to maintaining its 
operational standards. Consequently, IAATO has to carefully define its bylaws and 
guidelines in order to keep everyone on board and avoid free-riding among opera-
tors (United Kingdom, 2004a). For a detailed analysis of self-regulation in Antarctic 
tourism, see chapter seven of this thesis. 
 
Depending on the mode of transport and the activities scheduled, a sufficient level 
of skill, knowledge and experience is of utmost importance for operating in a conti-
nent as extreme and remote as Antarctica. Aside from skills and knowledge for safe 
and responsible transportation, additional skills are needed for adventure activities 
and landings as well as for educational programmes scheduled on board. Hiring 
experienced and qualified staff is considered increasingly problematic, especially 
for new operators with specialised requirements. 
3.3.6 ACCEPTABILITY OF VISITOR IMPACTS 
In the opportunity spectrum literature, it is acknowledged that “any use creates 
some impact” (Clark and Stankey, 1979: 13) and argued that it is the duty of the 
managers to maintain the integrity and quality of the resource. Acceptable levels of 
impacts describe an appropriate magnitude and environmental value for a specific 
opportunity setting. The concept of acceptable impacts is of great significance for 
the Antarctic setting, where emotiveness and sensitivity prevail towards patterns of 
resource use, crowding, pressures on the environment, or changing habitats (Davis, 
1999). 
 
So far, empirical studies have hardly proven observable impacts of tourism visita-
tion (Hofman and Jatko, 2000). Following the Madrid Protocol, IAATO has stipu-
lated that impacts from member companies may not exceed a minor or transitory 
nature. However, the risks to human safety and the environment can never be 
totally eliminated. Furthermore, cumulative impacts, which have been neither 
extensively researched nor subjected to specific and more stringent regulation, 
may occur at intensely used landing sites. New landing sites are utilised every sea-
son (Crosbie, 2005), which may lead to the geographical spread of impacts. Re-
cently, it was argued that environmental impacts that are less easily observable, 
such as damage to the marine environment (Molenaar, 2005) and greenhouse gas 
emissions as a result of tourist transport (Amelung and Lamers, 2007), have not 
been taken into account. Finally, in a region as unique as Antarctica, people might 
consider tourism to have an impact on the intrinsic value of Antarctica (De Poorter, 
2000). These last three types of impacts are not easily observable and are difficult 
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to consider in decision-making. For a more in-depth treatise of environmental im-
pacts, see chapter four of this thesis. 
3.3.7 ACCEPTABLE REGULATORY FRAMEWORKS  
Regulation and management of an opportunity setting may be indispensable where 
the natural character and integrity of a resource have to be assured. The latter is of 
great significance for the Antarctic with environmental principles enshrined in the 
ATS in form of the Environmental Protocol. In addition to the regulations imposed 
by the ATS, external regulatory frameworks, such as the self-imposed rules and 
guidelines of IAATO, constrain opportunities for tourism in Antarctica. In these 
paragraphs, we will briefly describe the regulatory framework of the ATS. 
 
Many authors have argued that the current level of formal ATS regimentation is not 
sufficient, as it seems to lag behind the level of growth and diversification that 
Antarctic tourism has experienced over the last decade (Scott, 2001; Bastmeijer 
and Roura, 2004; Molenaar, 2005; Amelung and Lamers, 2006). The ATS is charac-
terised by a lack of undisputed sovereignty and not every nation in the world is a 
party to the Antarctic Treaty, making it difficult to effectively regulate global tour-
ism activities (Beck, 1990; Richardson, 2000; Molenaar, 2005). A major criticism of 
the ATS relates to the fact that it does not represent a single, unified, comprehen-
sive regime including real restrictions (Bastmeijer and Roura, 2004; Molenaar, 
2005), but a rather fragmented collection of recommendations, measures, resolu-
tions and decisions which leave some significant loopholes (Molenaar, 2005: 31). 
Within the ATS there are considerable national differences and inconsistencies with 
respect to the implementation of regulatory procedures (Kriwoken and Rootes, 
2000; Richardson, 2000). 
 
Nevertheless, the Environmental Protocol requires that tourism activities are pre-
notified and that an environmental impact assessment is filed. Tour operators are 
advised to follow a range of guidelines (most of which were developed by IAATO). 
Acquiring insurance and back-up planning has become mandatory and site-specific 
guidelines are being developed to minimise the impacts on frequently visited land-
ing sites and improve onsite management. A more recent discussion is the adop-
tion of precautionary restrictions on particular tourism developments, such as 
permanent land-based tourism facilities and infrastructure (Bastmeijer and Roura, 
2004). Chapter nine discusses the attitudes and perspectives of stakeholders to-
wards Antarctic tourism policy. 
3.3.8 OVERVIEW 
The factor areas and external factors, discussed above, jointly determine the future 
development of tourism in Antarctica. These key factors shape the Antarctic Tour-
ism Opportunity Spectrum (ATOS) and are schematically presented in Figure 3.5, 
which captures the dynamic nature of Antarctic tourism development. ATOS repre-
sents the “window of opportunity” for various actors in the Antarctic, including 
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tour operators and policy makers. In the following discussion, we will mainly focus 
on the future opportunities of ATOS for different types of tourism operations. 
 
 
Figure 3.5: The integrated nature of the Antarctic Opportunity Spectrum (ATOS) 
3.4 Future opportunities and trends in Antarctic tourism 
Developments in sub-sectors of ATOS will influence the window of opportunity for 
Antarctic tour operators. It is also likely that this window is larger than is currently 
exploited, either because of lack of awareness or because of perceptions of risk and 
ethical considerations. Until recently the opportunities for tourism in Antarctica 
were largely organised and managed towards (smaller scale) sea-borne expedition-
style cruises and niche tourism products, while latterly, the market has been sup-
plemented by operators focusing on economies of scale (e.g. large cruise liners). In 
Table 3.2, the future opportunities for both operational strategies are summarised 
under influence of the factors discussed. 
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Table 3.2: Future opportunities for small scale and large scale Antarctic tourism operations 
 
Factor: Small scale operations 
(niche markets) 
Large scale operations  
(economies of scale) 
1) Access 
-Remoteness and extremeness 
-Availability of suitable ships  
-Ship building 
-Availability of aircraft 
-Global environmental change 
-Infrastructural development 
-Compatible with global routes  
-Information channels/media 
-Marketing resource 
 
Major constraint 
Stagnation: limited supply  
Decrease: less cost-beneficial 
Increase  
Not known  
Increase  
Increase 
Increase 
Increase 
 
Major constraint  
Increase: relative large supply  
Increase: more cost-beneficial 
No real opportunity 
Not known  
Increase 
Increase 
Increase 
Increase 
2) Other users: science 
-Logistical cooperation 
-Infrastructure sharing 
-Facility sharing and visits 
 
Increase 
Increase 
Increase 
 
No real opportunity  
Increase 
No real opportunity 
3) Attractions/activities 
-Available landing sites 
-Wildlife 
-Dramatic scenery 
-Heritage sites 
-Adventure activities 
 
Increase: exploration 
Increase/growing challenge 
Increase 
Increase 
Increase 
 
No real opportunity 
No real opportunity  
Increase 
No real opportunity  
Limited opportunity 
4) Tourist infrastructure 
-Logistical infrastructure 
-Accommodation facilities 
 
Not known  
Increase 
 
Major constraint 
Major constraint 
5) Operational factors  
 -Interaction in the field 
-Qualified staff and crew 
-IAATO self-regulation 
 
Increase/growing challenge 
Growing challenge 
No real constraints 
 
Increase/growing challenge 
No real constraints 
No real constraints 
6) Acceptability of impacts 
-Environmental impacts 
-Human safety 
-Intrinsic value 
 
Stagnate: low acceptance  
Increase: higher acceptance 
Growing challenge 
 
Increase: higher acceptance 
Stagnate: low acceptance  
Growing challenge 
7) Regulation 
-Antarctic Treaty System 
 
No real constraints  
 
No real constraints  
 
Table 3.2 suggests that the opportunities for operators at both ends of the spec-
trum are increasing. Growth trends in the larger ship segments indicate that shifts 
in the market are underway and that access for larger scale tour operations is im-
proving. Moreover, the cruise industry has recently identified Antarctica as an im-
portant growth destination (Budget Travel Online, 2005). Cost-effectiveness in 
operations, economies of scale in shipbuilding, and growing demand for comfort-
able cruising as a result of an ageing and affluent population in traditional markets 
and the development of new markets, are creating a momentum for larger scale 
operations in the Antarctic. 
 
Thesis_Lamers_v3.pdf   55 11-9-2009   11:32:28
 56 
As tourism develops, some operators will continue to specialise and focus on spe-
cific niche markets, such as small groups, high-quality information, luxury, adven-
ture, resulting from opportunities provided by infrastructural developments, coop-
eration with other users, and global demand for special interest tourism products. 
In other words, high-quality niche products provide opportunities for small-scale 
operators to remain active in an industry where economies of scale and efficiency 
are increasingly dominating. The improvement of air access is most likely to provide 
initial opportunities for smaller scale operations but, as time goes by, these opera-
tions might increase in scale. As a result, visitor numbers are likely to continue 
growing in the future as will the diversity of tourism products and operations. 
 
Much depends on the acceptance of visitor impacts by various stakeholder groups 
and the resulting regulatory and managerial developments. As more and larger 
tour operators enter the market with increasingly different aims and activities, it 
becomes more difficult for IAATO to self-regulate. At the same time, a loosening 
grip on the behaviour and operational standards of tour operators will expand the 
opportunities for any of the abovementioned trends. Clark and Stankey (1979) 
argue for consistency of settings in any tourism opportunity spectrum. In other 
words, settings of different factor areas need to develop alongside to safeguard 
opportunities and controlled development. In this chapter, we present a similar 
argument. As tourism in Antarctica develops as a result of any of the key factors 
analysed in the previous section, constraints in the form of regulations and restric-
tions have to be set if the current balance, i.e. current level and style of tourism 
operations, is to remain. ATOS can provide assistance towards active management 
of Antarctic tourism and regulatory options, for instance identifying locations or 
activities with specific restrictions or science operators who wish to gain under-
standing about the influence of their activities on tourism. 
3.5 Conclusion 
Tourism has grown rapidly over the past two decades and diversified in different 
market segments in terms of both, transport types and activities. Our analysis has 
shown that the development of tourism in Antarctica is the result of a range of 
factors, each with their own direction, belonging to six tangible factor areas: factors 
influencing access, other resource related users, attractions and activities, opera-
tional factors, acceptable impacts, and regulation and management frameworks. 
Factors influencing access, such as logistical and infrastructural developments, 
prove to be particularly important, which is no surprise in a region as remote as 
Antarctica. Related to this, the compatibility with science operations can provide 
both opportunities and limit actions for tourism development. Each of the factor 
areas is influenced by a range of contextual factors that occur on a global scale, out 
of reach of the Antarctic institutions and regulatory bodies (e.g. energy prices, 
climatic changes, etc). These factors are joined in the Antarctic Tourism Opportu-
nity Spectrum and collectively define the opportunities for tour operators to organ-
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ise tourism itineraries in Antarctica. Overall, the resulting ATOS has proven to be a 
useful framework to assess the window of opportunity for tourism in the Antarctic 
and discuss future trends. 
 
With regard to future opportunities and trends, we conclude that there are more 
opportunities than those currently exploited. An increasing operational scale, in-
creasing efficiency and continuous innovation and diversification, drives Antarctic 
tourism development. Therefore, we expect to see more and larger cruise liners 
entering Antarctic waters, air-cruise operations and land-based tourism developing, 
and niche operations offering various activities, from more adventurous to more 
luxurious. In the absence of extensive sovereign governance in Antarctica, the tour-
ism industry has taken on the ambitious role of being both organiser and manager 
of Antarctic tourism. Future developments may entail unacceptable levels of im-
pact, undermine the position of the industry association, and jeopardise self-
regulation. Therefore, we recommend that both the industry and regulators within 
the ATS follow a cautious approach in the development of Antarctic tourism, taking 
into account potential future impacts. 
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Chapter 4 
THE ENVIRONMENTAL IMPACTS OF TOURISM 
IN ANTARCTICA: A GLOBAL PERSPECTIVE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on:  
 
Lamers, M., Amelung, B. (2007) The Environmental Impacts of Tourism in Antarctica: A global Perspec-
tive. In: Peeters, P. (ed.) Tourism and Climate Change Mitigation. Methods, greenhouse gas 
reductions and policies. NHTV Academic Studies No. 6, Breda. Pp: 51-62. 
 
Amelung, B., Lamers, M. (2007) Estimating the Greenhouse Gas Emissions from Antarctic Tourism. 
Tourism in Marine Environments 4(2-3): 121-133. 
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4.1 Introduction 
Although tourist numbers have grown rapidly over the past two decades, Antarctic 
tourism volumes remain modest compared to the size of the continent. However, 
activities are strongly concentrated in space and time. Most tour operations take 
place in the Antarctic Peninsula area, because of its geographical proximity and 
absence of sea ice (Stonehouse and Crosbie, 1995). Biodiversity is relatively high in 
this area, in particular around the ice-free landing sites used by tourists. Arrivals are 
clustered in the short Antarctic summer season of about four months (Cessford, 
1997), coinciding with the science activities of the National Antarctic Programmes 
(NAPs) and the breeding season of most penguins, seabirds and seals. 
 
Tour operators and policy makers recognised the (potential) environmental impact 
of tourism in Antarctica in an early stage. In 1991, the Protocol on Environmental 
Protection of the Antarctic Treaty was adopted (and ratified in 1998), which regu-
lates all human activities in Antarctica, including tourism. Around that same time, 
the International Association of Antarctica Tour Operators (IAATO), the Antarctic 
tourism industry association, introduced a range of environmental procedures and 
standards for its member companies. In more recent years, tourism appeared on 
the agendas of the Antarctic Treaty Consultancy Meetings (ATCMs) several times, 
resulting in a number of tourism-related measures, such as site-specific guidelines 
for several frequently visited tourist landing sites (Bastmeijer and Roura, 2004). 
 
In academia, a range of empirical studies have appeared since the early 1990s 
about the desirability, implications and manageability of tourism in the fragile, 
pristine and extreme Antarctic environment. The impact assessments among these 
studies have been limited to local effects, i.e. those directly affecting Antarctica 
itself. This chapter argues that the scope of assessments should be widened. Tour-
ist trips to and in Antarctica have prominent global impacts, in addition to the local 
ones. Antarctica is a very distant destination, in particular for the majority of tour-
ists that come from the Northern Hemisphere (see Figure 3.2). The long-haul air 
travel and Antarctic cruises result in probably large, but unknown volumes of 
greenhouse gas emissions. The aim of this chapter is to produce an estimate of 
these emissions. But first, an overview of the environmental impacts of tourism in 
Antarctica identified in the literature so far is provided in the next section. 
4.2 The environmental impacts of tourism in Antarctica 
In the Antarctic tourism context, De Poorter (2000) defined the concept of 'envi-
ronmental impact' as "the result of an environmental component being exposed to 
an output from an activity." Environmental components can be physical (land, wa-
ter, air), biological (flora, fauna), and non-material (values). Outputs can take vari-
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ous forms, such as emissions, trampling, noise, and the visual presence of people. 
Only impacts to the physical and biological environment are addressed in this sec-
tion. 
 
Rubbish disposal and littering are among the most direct and visible effects of tour-
ism. This visibility may partly explain the considerable academic interest for these 
impacts (see e.g. Hall, 1992b; Hall and Johnston, 1995; Hall and Wouters, 1995; 
Mason and Legg, 1999; De Poorter, 2000; Hofman and Jatko, 2000; Bastmeijer and 
Roura, 2004; Molenaar, 2005). Cumulative impacts on frequently used sites may be 
more difficult to monitor and control. Such impacts may take place at or near land-
ing sites, through damage to unique geomorphologic features, 'souveneering', 
footpath erosion, and soil erosion (see e.g. Hall, 1992b; Stonehouse, 1994; Hall and 
Johnston, 1995; De Poorter, 2000; Bastmeijer and Roura, 2004). The marine coun-
terpart of this type of terrestrial impact is the damage that ships cause to the ma-
rine environment by anchoring in frequently visited places (De Poorter, 2000; Hof-
man and Jatko, 2000; Molenaar, 2005). In addition to the mechanical damage done 
to marine and terrestrial environments, tourism also impacts on the environment 
through emissions to water, air and soil. Hall (1992b), Hall and Johnston (1995), 
Bastmeijer and Roura (2004), Molenaar (2005) report on the pollution of marine 
and coastal regions through oil and fuel spills and sewage dumps, whereas Bast-
meijer (2004), De Poorter (2000), Hall (1992b), Hofman and Jatko (2000a), and 
Molenaar (2005) report on the contamination of the atmospheric and terrestrial 
environment with particulates and chemicals emitted by ships and aircraft. 
 
Tourism influences the Antarctic ecosystem in a number of ways. First of all, the 
contamination, littering and damage that tourist activities bring about may have an 
impact on organisms. Stonehouse (1994), Hall and Johnston (1995), Hall and Wout-
ers (1995), Cessford (1997), Mason and Legg (1999), Hofman and Jatko (2000a), De 
Poorter (2000), Bastmeijer and Roura (2004), and Molenaar (2005) report on the 
damage done to vegetation, such as mosses and lichen, through trampling or vehi-
cles. Second, the mere presence of tourists is sometimes enough to disturb wildlife 
and modify wildlife behaviour (Stonehouse, 1994; Naveen et al., 2000; Pfeiffer and 
Peter, 2004). Finally, 'stowaways' may be transported by the ships and aircraft used 
by tourism operators to transport tourists to the Antarctic. Hall (1992b), Hall and 
Johnston (1995), De Poorter (2000), and Frenot et al (2005) discuss the risks of 
introducing exotic flora and fauna as well as animal and plant diseases. 
 
So far, scientific assessments of the impact of tourism have not revealed major 
environmental impacts or changes caused by tourism (Hofman and Jatko, 2000). In 
1994, Stonehouse (1994: 209) concluded that “preliminary results suggest that the 
number of tourists currently deployed, and under the gentle but strict codes of prac-
tice prevailing, have very little immediate impact on ecosystems at many of the 
sites they visit.” This does not mean that tourism development is harmless, how-
ever. For a start, tourism has grown substantially since 1994 and is expected to 
continue growing in the future. Furthermore, the cumulative impact of tourism is 
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not well understood. Researchers have only started to come to grips with this con-
cept and realise its implications (De Poorter, 2000; Hofman and Jatko, 2000; Bast-
meijer and Roura, 2004). In addition, most research has focused on the impacts on 
terrestrial animal life, whereas the impacts on the marine environment received 
much less attention. The picture is thus far from complete. 
 
One of the main omissions may be the lack of a global perspective. The environ-
mental impact assessments of tourism have so far focused on the impacts in Ant-
arctica itself. Even the work on atmospheric pollution is limited to emissions in the 
Antarctic region. This local focus is in stark contrast with recent academic insights 
that suggest that the bulk of global tourism's environmental impact is associated 
with (origin-destination) transport (Gössling, 2002). Transport contributes to a 
range of problems, of which climate change may be the most important. The objec-
tive of this chapter therefore is to make an initial calculation of the volume of 
greenhouse gases emitted by Antarctic holidaymakers. 
4.3 Methods and data 
In recent years, several inventories have been made of tourism-related greenhouse 
gas emissions, with scopes ranging from the global (e.g. Gössling, 2002), to the 
national (Becken, 2002; Becken and Simmons, 2002 for New Zealand), and local 
levels (e.g. Gössling et al., 2005 for Amsterdam and the Rocky Mountain National 
Park). In these studies, emissions were estimated using bottom-up or top-down 
methods, or a combination of both. Bottom-up approaches start from the emission 
properties of individual facilities, motor vehicles, aircraft or ships and arrive at 
macro-scale results through aggregation. Top-down approaches start from macro-
level statistics and use average emission coefficients to calculate total emissions. In 
this chapter, bottom-up techniques are used where possible, complemented by 
top-down methods where low-level data are missing. 
 
Tourism in Antarctica is atypical in many respects, one of them being the virtual 
absence of permanent land-based facilities for tourism (Splettstoesser et al., 2004). 
To date, the accommodation capacity on the continent is limited to a few tented 
camps and small-scale accommodations at research stations. The bulk of tourism 
takes place on ships, which unite all three traditional components of tourism: 
transport, accommodation and activities. Tourists fly from their country of origin to 
the so-called 'gateway cities' in South-America, Australia, and New Zealand, where 
ships pick them up. A minority of tourists engage in land-based tourism or over-
flights. In attempt to follow this reality as much as possible, the inventory of green-
house gas emissions is made up of four compartments: origin-destination (OD) 
transport, (expedition) cruises, overflights, and land-based expeditions. Calcula-
tions are based on data for the Antarctic season of 2004/05. The scope of the study 
is limited to tourists reported by IAATO, and does not encompass staff and crew 
members and the small minority of tourists not reported by IAATO. 
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4.3.1 TRANSPORT TO AND FROM THE GATEWAY CITIES 
The continent of Antarctica is very remote, and poorly connected to the interna-
tional transportation networks. There are only a handful of entry points, usually 
called gateways, including Ushuaia in Argentina, Punta Arenas in Chile, and Christ-
church (Lyttleton) in New Zealand. Ushuaia is the main 'hub' for ship-born tourism, 
while Punta Arenas is the main basis for tourism air connections to Antarctica. 
These gateway cities usually have air connections with only a handful of other air-
ports, typically located in the same country or in a neighbouring nation. The large 
majority of international tourists therefore change flights at a large international 
airport: Buenos Aires, Santiago de Chile and Auckland for connections to Ushuaia, 
Punta Arenas and Christchurch respectively. In this chapter, the simplifying as-
sumption is therefore made that passengers travel to the gateway cities in two 
stages: from the home country to the hub airport in the gateway country, and from 
that hub to the gateway city. Since the individual flight plans are unknown, all pas-
sengers are assumed to depart from the largest airport in their respective home 
countries. In the absence of information about the technical specifications of the 
individual aircraft used, a fixed coefficient linking distances to emissions is used. 
The resulting emission estimates are cast into CO2-equivalent emissions by multi-
plying them by a correction factor to take into account that non-carbon co-
products of burning fossil fuel at great heights are responsible for most radiative 
forcing. 
 
Following Gössling et al. (2005) and Watterson et al. (2004) a detour factor is ap-
plied to correct for the fact that actual flight distances are usually longer than the 
minimum Great Circle distances. The estimate of total emissions from transport to 
and away from the gateway cities is now given by: 
,
, ,,
( )
n m
i j i j ji j 1
E I C P D1 D2
=
= ⋅ ⋅ ⋅ +∑       (1) 
in which E stands for the amount of CO2 emissions, I denotes the emission inten-
sity, i.e. the amount of emissions per passenger kilometre, C denotes the detour 
correction factor, P represents the number of tourists per country of origin, D1 
denotes twice the distance from the airport in the home country to the hub in the 
gateway country, D2 denotes twice the distance from this hub to the gateway city 
airport, i and n identify the source countries, and j and m identify the gateway 
cities. 
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website (http://www.iaato.org). The distances between two airports are calculated 
as Great Circle distances using the web-based Great Circle Mapper tool 
(gc.kls2.com). A detour correction factor of 1.05 is used, as suggested by Gössling 
et al. (2005) for long-haul air travel. An emission intensity factor of 0.14 kg/pkm is 
used, as suggested by Gössling et al. (2005) for long-haul air travel. An equivalence 
factor of 2.7 is used to compensate for non-carbon emissions, following Penner et 
al. (1999). 
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To fill in equation 1, a list of gateway cities and countries of origin must be com-
posed. Tourists visit Antarctica from a range of gateway cities. For ship-based tour-
ism by far the most important of these is the port of Ushuaia in Argentina. In addi-
tion, a small number of tourists travelling to the Ross Sea region make use of gate-
way cities in New Zealand and Australia, mostly Christchurch (Lyttleton) in New 
Zealand. In South America, tourists engaging in land-based tourism depart from the 
city of Punta Arenas, but these are relatively few, and this city is located close to 
Ushuaia. In the analysis, the number of gateway cities is therefore limited to the 
largest gateways of the two main Antarctic tourism regions, i.e. Ushuaia and Christ-
church. Origin-destination transport related to overflights is not considered, as this 
information is not available. Given the brevity of an overflight experience, we as-
sume that most passengers will probably be Australian citizens. Also, international 
passengers probably do not perceive the overflight as the principal activity of their 
visit. Therefore, it is not fair to attribute emissions caused by international origin-
destination transport to Antarctic tourism. Emissions caused by domestic tourists 
are assumed to be small enough to be ignored.  
 
In the season 2004/2005, close to a hundred countries were represented in the 
Antarctic tourist population (IAATO, 2005). Many of these national group catego-
ries consisted of one or just a few individuals, while the largest delegation (that of 
the USA) consisted of more than 11,000 visitors. The 21 countries that were the 
source of more than 100 tourists each covered almost 97% of all tourists. In the 
calculations, only these countries are considered individually; the remaining 3% are 
assumed to travel from a hypothetical country that is located at the average dis-
tance of the first 21 countries. 
4.3.2 (EXPEDITION) CRUISES 
The ships used for tourism in the Antarctic vary widely in size, with capacities rang-
ing from approximately 50 to 1,300 passengers. Some of the ships were built for 
tourism purposes, but many others were originally constructed and used as expedi-
tion ships or icebreakers. As a result, fuel use and emissions also differ greatly be-
tween ships. To take some of this diversity into account, without knowing the tech-
nical details of all individual ships, a linear relationship is assumed between fuel use 
at maximum power and gross tonnage, as suggested by Trozzi and Vaccaro (1998). 
Actual fuel use depends on the 'mode' a ship is operating in; in 'hotelling' mode 
much less fuel is used than in cruise mode. It is common practice in the Antarctic 
cruise business to unload and load ships in one day (IAATO, 2005a). Therefore it is 
assumed that in each trip a minimum of one day is spent in 'hotelling mode'. The 
estimate of total emissions from (expedition) cruising is now given by: 
( ( ) ( ( ) ) )mp c c h hE I F U S T 1 U S T 1 1= ⋅ ⋅ ⋅ ⋅ − + ⋅ ⋅ − +     (2) 
in which E stands for emissions, I is the emission intensity, i.e. the amount of emis-
sions per kg of fuel, Fmp represents daily fuel use at maximum power, U denotes 
fuel used for cruising (c) and hotelling (h) as percentages of maximum fuel use, T 
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represents trip duration, S represents the share of trip time spent on cruising (c) 
and hotelling (h), and Sc + Sh = 1. 
 
In this chapter, an emission coefficient of 3.2 is used, as suggested by Trozzi and 
Vaccaro (1998). This coefficient closely resembles the 0.859 x 44/12 estimate pro-
posed by Watterson et al. (2004) for jet fuel. Fuel use by ships is typically expressed 
in tonnes of fuel per day used at maximum power. Retrieving technical specifica-
tions for all ships involved was beyond the scope of this chapter. Instead, estima-
tions for fuel use were retrieved from Trozzi and Vaccaro (1998). Based on regres-
sion analyses including hundreds of ships, they estimated the empirical relationship 
between gross tonnages and daily fuel use for a range of ship categories. It is as-
sumed here that the equation that Trozzi and Vaccaro derived for passenger ships 
is an acceptable estimation of the fuel use of the Antarctic tourism fleet: 
. .F 16 904 0 00198 GT= + ⋅       (3) 
in which F is fuel consumption at maximum power in tonnes per day, and GT stands 
for gross tonnage. The names of all ships used for Antarctic cruising in the season 
of 2004/05 are available from IAATO (2005a). Information on their gross tonnage 
was retrieved from dedicated websites5. For each ship, maximum daily fuel use was 
estimated using equation 3.  
 
According to Trozzi and Vaccaro (1998), ships in cruising mode operate at 80% of 
maximum power, while ships in hotelling mode operate at 32% of maximum 
power. No information was found on the relative share of time that is spent on 
cruising and hotelling respectively during cruise expeditions. Ship-borne tourism 
comes in two basic flavours: expedition cruises that include landings, and cruise-
only trips. In the 2004/05 season, four ships were used for cruise-only trips, while 
twenty-seven were used for expedition cruises, excluding sailing vessels and small 
yachts (IAATO, 2005a). Cruise ships are assumed to operate in cruise mode con-
tinuously, except for the day of loading and unloading, so that Sc = 1 and Sh = 0. 
According to Carey (2005), expedition cruises make an average of two landings per 
day of three hours each. Based on this empirical observation, it is assumed that 
expedition cruise ships operate in cruise mode for 75% of time, and in hotelling 
mode for 25% of time, excluding days that are used for loading and unloading. The 
duration of all individual trips by all individual ships in the 2004/05 season is docu-
mented by IAATO (2005a). 
4.3.3 LAND-BASED ACTIVITIES 
Land-based tourism, serviced by aircraft, comprises a minor share of Antarctic 
tourism. Two IAATO member companies conduct land-based tourism activities 
from Punta Arenas, namely Antarctic Logistics and Expeditions (ALE) and Aerovias 
DAP. Land-based expeditions to the Antarctic continent are risky and require ex-
                                                                 
5
 For example: http://www.kreuzfahrt-w.de  
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tensive preparation, and implementation of stringent safety measures. The US-
based organisation ALE takes care of the logistical side of all or most land-based 
tourist expeditions. In its Multi-Year Application to the US Environmental Protec-
tion Agency, ALE reports on the environmental impact of their activities, including 
CO2 emissions (ALE, 2003). In the 2003 report, ALE (2003) projected its emissions 
for the 2003/04 season at 1801 tonnes. The bulk of these emissions (1783 tonnes) 
were attributable to air transport, i.e. flights between Punta Arenas and the Ant-
arctic field camp at Patriot Hills. These figures were calculated based on the pros-
pect of handling 100 tourists on 7 flights in the 2003/04. In reality, ALE had a total 
of 119 clients in 2003/04, and 190 clients and 14 flights in 2004/05. In the absence 
of more recent information, proportionality was assumed between the increase in 
demand and the increase in emissions. For the flight components, an equivalence 
factor of 2.7 is used to compensate for non-carbon emissions, following Penner 
(1999). 
 
Operating from Punta Arenas, the Chilean Aerovias DAP conducts tourist day flights 
and two-day trips to King George Island for land-based activities. In the 2004/05 
season, it transported a total of 657 tourists on 29 flights (IAATO, 2005b) using two 
relatively small aircraft: a King Air 200b (King Air) with a capacity of 12 for small 
groups, and a De Havilland DHC-7 (Dash 7) with a capacity of 54 for larger groups. 
In the absence of information about the number of flights each of these planes 
made, a hypothetical configuration was established of 21 King Air flights and 8 Dash 
7 flights, with a total capacity of 684 passengers. Watterson et al. (2004) provide 
the following equations linking fuel use to distance flown: 
CDF
KA
⋅⋅+= )2392.033.7(  for the King Air and   (4) 
CDF
D
⋅⋅+−= )205.1135.0(7  for the Dash 7    (5) 
in which F is the amount of fuel used in kg, D is the distance flown, and C is the 
detour correction factor. The itinerary from Punta Arenas to King George Island and 
back corresponds with a distance of 1,255 km one way. A detour factor of 1.05 is 
used, as suggested by Gössling et al. (2005). Emissions are calculated from the 
amount of fuel used, using the coefficient provided by Watterson et al. (2004). An 
equivalence factor of 2.7 (Penner et al., 1999) is used to compensate for non-
carbon emissions. 
4.3.4 OVERFLIGHTS 
Tourist overflights are made from two different gateway cities. The Australian tour 
operator Croydon Travel and airline Quantas organise overflights from different 
Southern Australian cities to East-Antarctica and back, using Boeing 747-400 air-
craft. IAATO (2005b) reports on the number of passengers taken, the number of 
flights made, and the flying time. Croydon/Qantas performed a total of 4 over-
flights with a Boeing 747-400, carrying a total of 1,568 passengers. According to 
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their report6, a distance of some 11,000 km is covered per trip, using 150 tonnes of 
fuel. An estimate of the CO2 emissions resulting from Croydon/Quantas overflight 
activities is produced using the coefficients suggested by Watterson et al. (2004). 
Overflights are also organised from Punta Arenas by LanChile with Boeing 737-200 
aircraft. IAATO reports on the number of passengers taken, the number of flights 
made and the routes flown (IAATO, 2005b). LanChile performed a total of 9 over-
flights with a Boeing 737-200, carrying a total of 462 passengers. In the absence of 
specific information on the Boeing 737-200 in Watterson et al. (2004), the equation 
of fuel use as a function of distance for the Boeing 737-100 is taken instead: 
CDF ⋅⋅+=
−
)75.2241(100737       (6) 
in which F is the amount of fuel used in kg, D is the distance flown, and C is the 
detour correction factor. The route taken during the Lanchile overflights is: Punta 
Arenas → King George Island → Deception Island → O'Higgins → Marambio → 
Punta Arenas (IAATO, 2005b), which, corrected for detours with the usual factor of 
1.05, corresponds to a distance D of 3,288 km per flight. Again, a detour factor of 
1.05 is used, as suggested by Gössling et al. (2005). Emissions are calculated from 
the amount of fuel used, using the coefficient provided by Watterson et al. (2004). 
The equivalence factor of 2.7 (Penner et al., 1999) is also used here to compensate 
for non-carbon emissions. 
4.4 Results 
The total flight volume related to travelling to and from the gateway cities by air is 
estimated at 728 million passenger kilometres (pkm), of which 713 million pkm are 
linked to Ushuaia/Punta Arenas and 15 million pkm to Christchurch. Total CO2 
emissions (pkm x emission coefficient) are estimated at 90 thousand metric tonnes. 
Multiplying total CO2 emissions by the higher forcing potential at cruising altitude 
yields an estimate for total emissions of 243 thousand metric tonnes of CO2 equiva-
lents. 
 
In absolute terms, tourists from the United States are the dominant factor in pas-
senger kilometres and emissions. This is a result of relatively large numbers of tour-
ists and moderate travel distances. Tourists from other countries (in particular 
Japanese travelling to South America and Europeans travelling to New Zealand), 
however, are more energy-intensive in relative terms. Estimated emissions by 
Japanese tourists travelling to Ushuaia are almost twice as high as emissions by 
their American counterparts (14.32 tonnes versus 7.34 tonnes per capita). Average 
per capita emissions for travelling to Ushuaia and Christchurch are similar, at 8.58 
and 8.48 tonnes per capita respectively. Detailed results per nationality are pre-
sented in Table 4.1 (Ushuaia/Punta Arenas) and Table 4.2 (Christchurch). 
                                                                 
6
 Http://www.avweb.com/news/features/187317-1.html  
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Table 4.1:  Estimated passenger kilometres and CO2 emissions resulting from travelling to and away from 
the South American gateway cities (Ushuaia, Argentina), season 2004/05 
 
Country (airport code) Pax Pkm 
(1000s) 
CO2 
(tonnes) 
CO2-eq 
(tonnes) 
CO2-eq 
per capita 
(tonnes) 
USA (ATL) 11,224 245,014 30,510 82,376 7.34 
UK (LHR) 3,835 108,408 13,387 36,146 9.43 
Germany (FRA) 3,243 94,166 11,620 31,374 9.67 
Australia (SYD) 2,347 69,687 8,594 23,204 9.89 
Canada (YYZ) 1,425 33,821 4,199 11,338 7.96 
Japan (NRT) 740 32,096 3,925 10,596 14.32 
Netherlands (AMS) 614 17,777 2,194 5,923 9.65 
Switzerland (ZRH) 494 14,158 1,748 4,719 9.55 
New Zealand (AKL) 315 8,390 1,038 2,802 8.90 
Spain (MAD) 329 8,575 1,062 2,866 8.71 
France (CDG) 287 8,091 999 2,698 9.40 
South Africa (JNB) 250 5,501 685 1,849 7.40 
Mexico (MEX) 230 4,699 587 1,584 6.89 
Italy (FCO) 190 5,381 664 1,794 9.44 
Austria (VIE) 183 5,447 672 1,813 9.91 
Belgium (BRU) 151 4,334 535 1,445 9.57 
Norway (OSL) 144 4,426 545 1,472 10.22 
Sweden (ARN) 138 4,326 533 1,438 10.42 
Argentina (EZE) 131 646 91 244 1.87 
Ireland (DUB) 119 3,336 412 1,112 9.35 
Chile (SCL) 102 748 100 269 2.64 
Other (n/a) 901 23,469 2,905 7,844 8.69 
Total 27,392 702,496 87,005 234,906 8.58 
 
Thesis_Lamers_v3.pdf   68 11-9-2009   11:32:29
 69 
Table 4.2:  Estimated passenger kilometres and CO2 emissions from travelling to and away from the New 
Zealand/Australian gateway cities (Christchurch, New Zealand), season 2004/05 
 
Country (airport code) Pax Pkm 
(1000s) 
CO2 
(tonnes) 
CO2-eq 
(tonnes) 
CO2-eq 
per capita 
(tonnes) 
USA (ATL) 158 4,570 553 1,494 9.46 
UK (LHR) 96 3,850 465 1,256 13.08 
Germany (FRA) 32 1,273 154 415 12.97 
Australia (SYD) 113 690 86 233 2.06 
Canada (YYZ) 21 644 78 211 10.03 
Japan (NRT) 6 120 15 39 6.58 
Netherlands (AMS) 18 714 86 233 12.93 
Switzerland (ZRH) 10 402 49 131 13.11 
New Zealand (AKL) 44 69 10 26 0.59 
Spain (MAD) 0 0 0 0 n/a 
France (CDG) 15 607 73 198 13.20 
South Africa (JNB) 5 136 16 44 8.89 
Mexico (MEX) 2 49 6 16 8.05 
Italy (FCO) 8 322 39 105 13.13 
Austria (VIE) 5 195 24 64 12.74 
Belgium (BRU) 3 120 14 39 13.03 
Norway (OSL) 3 113 14 37 12.28 
Sweden (ARN) 1 37 5 12 12.16 
Argentina (EZE) 1 23 3 8 7.62 
Ireland (DUB) 2 79 10 26 12.96 
Chile (SCL) 0 0 0 0 n/a 
Other (n/a) 10 315 38 103 10.28 
Total 553 14,328 1,738 4,690 8.48 
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Ships burnt an estimated 53,020 tonnes of fuel during the 2004/05 season, encom-
passing 44,550 tonnes by expedition cruises and the remaining 8,470 tonnes by 
cruise-only ships (see Table 4.3). Total CO2 emissions are estimated at 169,666 
tonnes. The 27 expedition cruise ships account for close to 85 percent of these 
emissions, whereas the four cruise-only ships are responsible for the remaining 15 
percent. Average per capita emissions are 6.16 tonnes per passenger, but this ratio 
varies widely, from 2.09 tonnes per passenger for the Alexander Humboldt to 22.63 
tonnes per passenger for the Spirit of Enderby. Average per capita emissions for 
expedition cruise ships are almost 20 percent higher than for cruise-only ships.  
 
The ALE emissions for the 2004/05 season were estimated at 3,423 tonnes of CO2, 
an increase of 90% with respect to the projected emissions for 2003/04. Expressed 
in terms of CO2 equivalents to take account of the large contribution of air trans-
port, total ALE emissions are estimated at 9182 tonnes (see Table 4.4). Emissions 
produced by the two DAP airplanes are estimated at 139 tonnes of CO2 in 2004/05, 
which is equivalent to 375 tonnes of CO2 equivalents when correcting for the 
greater contribution to radiative forcing at greater heights. 
 
For the Croydon/Qantas overflights, total CO2 emissions are estimated at 1,890 
tonnes (5,102 tonnes of CO2 equivalent); an average of 472 tonnes per flight. The 
nine LanChile flights resulted in an estimated total of 263 tonnes of CO2 emissions 
(710 tonnes of CO2 equivalent). Total CO2 emissions related to overflights in the 
2004/05 season are thus estimated at some 2,153 tonnes (5,812 tonnes of CO2 
equivalent). 
 
All in all, tourism in Antarctica produced an estimated 264 ktons of CO2 in the sea-
son 2004/05 (see Table 4.5). Origin-destination air travel and cruises dominate 
emissions, accounting for almost 90% of total amounts. Cruises are the single larg-
est source of CO2 emissions, causing around two thirds of these emissions. Air 
transport is most important in terms of radiative forcing (CO2-eq emissions) as a 
result of non-carbon impacts. Air travel contributes close to 60 percent of the esti-
mated total of 425 ktons of CO2-equivalents. In per capita terms this total boils 
down to an average of 15 tonnes of CO2-equivalents per tourist trip. This figure 
excludes overflights and tourists travelling with DAP, because the country of origin 
of these tourists is not known or the origin-destination transport can in all fairness 
not be attributed to Antarctic tourism. The per capita emissions of land-based tour-
ism are close to 50 tonnes per tourist, including transport between the gateway 
cities and Antarctica. 
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Table 4.3:  Fuel use for ships used for cruise tourism in the season 2004/05 
 
Ship name Pax Tonnage Daily fuel 
use 
(t) 
Fuel 
use 
(t) 
CO2 
(t) 
CO2 
per 
capita (t) 
Akademik Ioffe 865 6,450 29.68 2,164 6,924 8.01 
Akademik S. Vavilov 739 6,450 29.68 1,811 5,796 7.84 
Akademik Shokalskiy 303 1,753 20.37 1,271 4,068 13.43 
Alexander Humboldt 281 12,500 41.65 183 586 2.09 
Andrea 521 2,632 22.12 1,245 3,983 7.64 
Bremen 651 6,752 30.27 1,489 4,766 7.32 
Clipper Adventurer 732 5,750 28.29 1,602 5,127 7.00 
Discovery 1,496 20,186 56.87 1,253 4,011 2.68 
Endeavour 765 3,132 23.11 1,419 4,540 5.93 
Explorer 1,013 2,398 21.65 1,666 5,332 5.26 
Explorer 2 1,524 12,500 41.65 2,924 9,357 6.14 
Grigoriy Mikheev 413 2,000 20.86 1,464 4,684 11.34 
Hanseatic 716 8,378 33.49 1,443 4,617 6.45 
Kapitan Klebnikov 457 12,288 41.23 3,066 9,812 21.47 
Le Diamant 356 8,282 33.30 429 1,373 3.86 
Marco Polo 3,129 22,080 60.62 2,384 7,628 2.44 
Nordnorge 2,730 11,386 39.45 3,333 10,664 3.91 
Orion 652 4,050 24.92 1,124 3,595 5.51 
Orlova 1,170 4,251 25.32 1,940 6,207 5.30 
Polar Pioneer 536 2,140 21.14 3,058 9,785 18.26 
Polar Star 762 3,500 23.83 1,803 5,769 7.57 
Professor Molchanov 476 1,753 20.37 1,693 5,417 11.38 
Professor Multanovski 443 1,753 20.37 2,081 6,658 15.03 
Saga Rose 499 24,474 65.36 643 2,058 4.12 
Spirit of Enderby 96 1,764 20.40 679 2,172 22.63 
Ushuaia 664 2,802 22.45 1,781 5,699 8.58 
Vistamar 539 7,500 31.75 603 1,931 3.58 
All expedition cruise 22,528 44,551 142,559 6.33 
Amsterdam 2,618 61,000 137.68 4,384 14,028 5.36 
Crystal Symphony 705 51,044 117.97 1,642 5,255 7.45 
Insignia 669 30,277 76.85 1,008 3,227 4.82 
Royal Princess 1,032 30,200 76.70 1,436 4,595 4.45 
All cruise-only 5,024  8,470 27,105 5.40 
 
Total cruises 27,552 53,021 169,664 6.16 
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Table 4.4:  CO2 emissions from ALE operations, projected by ALE for the 2003/04 season, and estimated 
for the 2004/05 season. Source: based on ALE (2003) 
 
Activity CO2 emissions (tonnes) CO2-eq emissions (tonnes) 
 2003/04 2004/05 2003/04 2004/05 
Air Transport north 
of 60ºS 
394 749 1,064 7,126 
Air Transport south 
of 60ºS 
1,389 2,639 3,750 2021 
Land Transport 15 29 15 29 
Gas Combustion 3 6 3 6 
Total 1,801 3,423 4,832 9,182 
 
 
Table 4.5: Overview of total estimated CO2 emissions resulting from Antarctic tourism in the 2004/05 
season 
 
Activity CO2(tonnes) CO2-eq (tonnes) CO2-eq per 
capita (tonnes) 
OD Transport – South America 87,005 234,906 8.58 
OD Transport – NZ/Aus 1,738 4,690 8.48 
Expedition cruises 142,559 142,559 6.33 
Cruise-only 27,105 27,105 5.40 
Land-based – ALE 3,423 9,182 48.32 
Land-based – DAP 139 375 0.57 
Overflights – Qantas 1,890 5,102 3.25 
Overflights – Lanchile 263 710 1.54 
Total 264,122 424,629 
Total (excl. overflights and DAP) 261,830 418,442 14.97 
4.5 Discussion 
In this chapter, the total contribution of Antarctic tourism to greenhouse gas emis-
sions was estimated at 425 ktons of CO2-equivalents for the season 2004/05. In 
absolute terms, this contribution is negligible, because visitation levels are rela-
tively low. More meaningful comparisons can be made based on the emissions per 
visit. The 15 tonnes of emissions produced during the typical two-week holiday of 
an Antarctic tourist equal the emissions produced by the average European in sev-
enteen months time. In 2000 per capita CO2-equivalent emissions amounted to 
10.5 tonnes for the EU-25, 24.5 tonnes for the USA, 1.9 tonnes for India and 5.6 
tonnes for the world as a whole (Baumert et al., 2005).  
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Tourism is known to be an energy-intensive sector in general (Gössling et al., 2005), 
and Antarctic tourism belongs to the most energy-intensive segments. Average per 
capita emissions for Antarctic tourists are more than three times as high as those 
for visits to the Seychelles (4.76 tonnes of CO2-eq  per capita), and forty-three times 
as high as the per capita emissions of a visit to the Rocky Mountains (0.35 tonnes of 
CO2-eq per capita), as documented in Gössling et al. (2005). These differences may 
be explained by the absence of an Antarctic home tourism market, the dependence 
on long haul transport for origin-destination transport, and the considerable emis-
sion levels of expedition ships and cruise-liners. The results are even more flagrant 
when put in the perspective of sustainable energy use. If the world would aim to 
prevent dangerous climate change by stabilising CO2 concentrations at twice the 
pre-industrial level - i.e. at 550 parts per million (ppmv) - and the world’s popula-
tion at 10 billion, the average emissions budget per capita would amount to 2.2 
tonnes of CO2–equivalents per year by 2100 (IPCC, 2001). One trip to Antarctica 
would then eat up seven person years of carbon budget. 
 
Tourism is sometimes considered an important vehicle for promoting the need for 
the preservation of the Antarctic wilderness. This 'ambassadorship' (Maher et al., 
2001; Powell et al., 2008) of tourists comes at a large cost, however. Greenhouse 
gas emissions from tourism aggravate the problem of climate change, of which 
Antarctica itself is a major 'victim'. The Antarctic Peninsula has witnessed an in-
crease in average annual temperature of 3° C since the 1940s, causing the disinte-
gration of ice-shelves, and creating opportunities for the success and distribution of 
exotic species (Crosbie, 2005). Labelling Antarctica as an ecotourism or sustainable 
tourism destination (Stonehouse, 1994; Splettstoesser et al., 2004) may well be 
misplaced. 
 
Sustainable development is not only about environmental concerns; it implies a 
balance between the social, ecological and economic aspects of societal perform-
ance. The concept of eco-efficiency captures some of the trade-offs involved. 
Gössling et al. (2005) calculated a global average eco-efficiency of 1.18 kg of CO2 
equivalent emissions per euro of value added for 1999, and a sustainable eco-
efficiency of 0.24 kg CO2-eq/€. To achieve these ratios, the average trip to Antarc-
tica would have to yield €12,700 and €62,400 respectively, much more than the 
US$3,000-US$5,000 tourists paid for a typical Antarctic holiday in 1998/99 (Bauer, 
2001), excluding the €1,000-2,000 plane ticket. 
 
The emissions inventory presented in this chapter should be treated as a rough 
estimate, given the many uncertainties involved. The most salient ones in the cur-
rent inventory are probably the technical properties of the ships and airplanes 
involved tourists’ flight itineraries, and the contribution of non-carbon emissions. 
Differences in energy-efficiency are probably most noteworthy for ships. Technical 
properties were available for just a handful of ships, so that no meaningful Antarc-
tica-specific averages or estimates could be derived for fuel use. Instead, an equa-
tion was used that linked fuel use to gross tonnage. Trozzi and Vaccaro specifically 
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derived this equation for passenger ships, but the high intercept suggests that the 
ships included in their sample were generally larger than the ones used for expedi-
tion cruising in the Antarctic. Emissions may therefore have been overestimated for 
smaller ships. Our analysis suggests that large vessels are more eco-efficient than 
smaller vessels, but this proposition needs to be investigated in more detail. A fact 
that may support this finding is that most ships used for tourism purposes were 
never built with a keen eye on energy efficiency. The vital characteristic of these 
former expedition ships was reliability, to be able to survive in the harsh polar con-
ditions. In addition to safety issues, energy efficiency may be a more important 
issue for the latest generations of large cruise-only ships. 
 
In the case of aircraft, standard coefficients for emissions per passenger kilometre 
were used, because detailed information about individual aircraft used and occu-
pancy rates were lacking. If tourists travelling to Antarctica systematically used 
more (or less) energy-efficient aircraft or aircraft with higher (or lower) occupancy 
rates, emissions may have been overestimated (or underestimated). The assump-
tion that all tourists travelled from the largest airport in their home country to the 
gateway cities almost certainly represents an underestimate of real emissions. It is 
very likely that in many cases itineraries were more complex, including additional 
stop-overs and domestic flights. The role of non-carbon emissions is still heavily 
debated. It is clear that they have an impact, but the magnitude of these impact is 
disputed, as well as the linear relationship that is generally assumed between car-
bon and non-carbon emissions (Peeters et al., 2007). 
 
It is very likely that overall emissions were underestimated in this study, because 
the scope was limited to tourists, and only those reported by IAATO. Staff, crew, 
and non-reported tourists were not taken into account. This latter category is 
probably relatively small, but the former two are very significant, because Antarctic 
tourism is a labour-intensive industry. It has been estimated that in the 2004/05 
season a total number of 46,031 people were landed in Antarctica (including crews 
and guiding staff), while only approximately 23,000 of these were tourists (ASOC, 
2006). Although many of these crew and staff members made repeated visits in 
one season, the emissions related to their origin-destination transport make a 
significant contribution to the underestimation. Also, emissions from inflatable 
boats, helicopter operations, repositioning the ship between the North and the 
South, business travel, and so on were not included. Together these non-accounted 
emissions are probably larger than the margin of error in our calculations. 
4.6 Conclusion 
In this chapter an inventory was made of the greenhouse gas emissions produced 
by tourism to and in Antarctica. The local environmental impacts of tourism in 
Antarctica have long been recognised, and addressed in (self)regulatory measures. 
The global environmental impacts of visiting Antarctica, however, have been sys-
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tematically overlooked in environmental impact assessments. As it turns out, this is 
a serious omission. The long distances travelled, the large aircraft used, and the 
safety measures taken result in an impressive amount of emissions of close to 15 
tonnes of CO2-equivalents per typical tourist trip, including transport to and from 
the gateway cities. This is extremely high even for an energy-intensive industry 
such as tourism. For comparison: the average trip to the long-haul destination of 
the Seychelles produces a third of this amount, and it takes the average inhabitant 
of the EU-25 around 20 months to emit it. Total emissions added up to some 0.4 
Mtonnes of CO2-equivalents in the season 2004/05, which is a moderate amount in 
the grand scheme of things, but only because the number of arrivals is still limited. 
 
Our results provide a strong case for including global greenhouse gas emissions in 
any future environmental impact assessments of Antarctic tourism shipping and 
aviation, such as the ones performed to meet the requirements of the various do-
mestic implementations of the Environmental Protocol to the Antarctic Treaty. 
Without a doubt, this can be done in a more sophisticated way than the analysis 
shown here. In particular, our method for calculating emissions from (expedition) 
cruises is very crude, as it does not take the wide variety in ships into considera-
tion. Studies that are more accurate would require improved data availability of 
ship-based emissions. The emissions of origin-destination air travel clearly goes 
beyond the regulatory scope of the ATS and illustrate the global interdependencies 
of Antarctic tourism. 
 
A fundamental question remains: is there a long-term future for Antarctic tourism? 
In the absence of a domestic market, trips to the South Pole region unavoidably 
imply long-haul travel. To make matters worse, the Antarctic tourism industry is 
currently extremely dependent on visitors from the Northern Hemisphere. To com-
pensate for the large distances travelled, large efficiency gains in air travel are re-
quired, and these are not in sight for the next few decades. In addition, Antarctica 
and other long-haul destinations are vulnerable to any policies that would lead to 
substantial increases in transport costs. One such potential policy measure is the 
introduction of a tax on jet fuel, which has been proposed by the former French 
president Chirac. Albeit taking place in a distant location, Antarctic tourism is very 
strongly connected to global developments. 
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Chapter 5 
ADVENTURE TOURISM AND PRIVATE 
EXPEDITIONS IN ANTARCTICA: 
CONCEPTUALISING THE RISKS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on: 
 
Lamers, M., Stel, J.H., Amelung, B. (2007) Antarctic Adventure Tourism and Private Expeditions. In: 
Snyder, J., Stonehouse, B. (eds.) Prospects for Polar Tourism. CABI: Wallingford. Pp: 170-187. 
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5.1 Introduction 
Tourist arrivals in Antarctica have sharply increased over the last decade. Modern 
transport technologies have improved the accessibility of this remotest of conti-
nents, creating new opportunities for both commercial and private expeditions. As 
a result, the portfolio of tourism activities has gradually become more diverse; a 
broad range of market segments is now catered for, including luxury tours and 
adventure tourism. The classic Antarctic expedition cruises involving small to me-
dium sized ships and inflatable boat landings are now complemented by, for exam-
ple, eclipse-viewing trips reported by the Antarctic Non-government Activity News-
letter (ANAN, 2003: 96/05, 95/01), fly-sail cruises, overflights, and cruises on very 
large cruise liners, as well as by land-based adventurous activities, such as moun-
tain climbing, cross-country skiing and marathon running (IAATO, 2004b). The trend 
towards diversification has given rise to concerns about the desirability and appro-
priateness of certain tourist activities in an Antarctic setting. In policy circles, ad-
venture tourism has become a catchall term for all insufficiently prepared trips to 
the Antarctic. There is thus a lack of clear terminology and definition, which ham-
pers the identification, analysis and possible solution of any tourism-related prob-
lems in Antarctica (Murray and Jabour, 2004). However, terminology is just one 
side of the issue. Key concepts in understanding the commotion around adventure 
tourism are risk and impact, and these are only loosely linked to tourism typolo-
gies. This chapter explores the risks of adventure tourism in Antarctica and their 
determinants. The implications of our findings are discussed with an eye on future 
developments and governance. 
5.2 Adventure tourism in Antarctica 
The process of negotiating and ratifying the Environmental Protocol in the 1990s 
temporarily reduced attention on tourism, but the issue re-emerged on the agenda 
of the first Antarctic Treaty Consultative Meeting (ATCM) of the new millennium 
(ASOC, 2001). Since then the discourse has focused on specific and technical issues, 
such as ship sizes, site-specific guidelines, cumulative impacts, and ‘adventure tour-
ism’. The Council of Managers of National Antarctic Programs (COMNAP) and the 
International Association of Antarctica Tour Operators (IAATO) have recently ad-
dressed this latter issue. Various policy documents report on incidents involving 
adventure tourists that required intervention from the National Antarctic Programs 
(NAPs) in terms of search and rescue (SAR), medical support, accommodation and 
transportation (COMNAP, 2002). Such assistance is typically very expensive and 
risky, and disruptive for the stations' usual activities. Its effects on science pro-
grammes that may have taken years of planning cannot be easily undone by finan-
cial compensations of the direct costs incurred (Chiang, 2000; ANAN, 2003: 95/03). 
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The financial and operational consequences of several serious incidents have given 
adventure tourism a negative connotation in policy circles and raised questions 
about its desirability and options for regulation. Some NAPs have even established 
stringent policies regarding station visits and services such as accommodation, 
food, and fuel. At some frequently visited stations, adventure tourists are informed 
upon arrival that they are basically entitled to nothing, a point confirmed in many 
written accounts by adventure tourists. However, in practice, such hostility hardly 
ever leads to serious conflicts; the station personnel often seem happy to have 
guests, and treat them hospitably. Nevertheless there have been serious conflicts 
between NAPs and adventure tourists, up to the highest political and diplomatic 
levels (New Zealand and United States, 2004). 
 
The Environmental Protocol currently regulates activities in Antarctica from an 
environmental perspective by demanding initial environmental assessments and 
notifications. However, since its adoption, some Treaty Parties and authors have 
expressed concerns about its limitations in regulating tourism (Richardson, 2000). 
COMNAP has stated that ‘high risk adventure tourism’ often cannot be regulated 
within this environmental legal framework, since risks to the environment are gen-
erally considered low in this type of tourism. As a consequence, parties do not have 
legal powers to require adventurers to undertake contingency planning or carry 
insurance to cover SAR costs in case of emergency (COMNAP, 2002; 2003). Mean-
while IAATO has made it very clear that its member organisations do not cause any 
problems (IAATO, 2003b): all are subject to a list of strict personal, financial and 
operational requirements. Furthermore, IAATO members have been called in 
where necessary to rescue independent adventure tourists in difficulties. 
 
In the academic literature, the significance and scope of the notion of adventure 
tourism are heavily debated. The many definitions differ in focus, depending on the 
research context (Swarbrooke et al., 2003). Many definitions stress tourist motiva-
tion as a distinguishing factor: adventure tourism is distinguished from other types 
of tourism by differences in the participants' intent. For our purpose, the relevance 
of these types of definitions is limited, because they are unrelated to the risks and 
impacts that are imposed on others. 
 
A very general observation about adventure tourism is that it entails an interaction 
between a participant and the environment, in which the outcome is uncertain 
(Hall, 1992a; Priest, 2001; Swarbrooke et al., 2003). The inherent uncertainty often 
translates into risks for participants. In the Antarctic context, these risks are ampli-
fied by the continent's inhospitable climate and general lack of facilities. 
 
Paradoxically, these very uncertainties and real or perceived risks are among ad-
venture tourism's main attractors – very different from scientific activities and 
mainstream tourism in Antarctica, where intentions are to exclude or avoid as 
many risks as possible. The role of risk may well constitute one of the main distinc-
tive features of adventure tourism. 
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Adventure tourism in Antarctica can be characterised as a broad spectrum of self-
initiated or commercially provided journeys, or single activities, with a challenging 
or innovative nature, to or within the Antarctic continent. In the following sections, 
we discuss activities that match these general characteristics. An important distinc-
tion is made between commercially provided adventure tourism activities and 
those that are independently pursued. Specifically, IAATO member companies 
organise various types of adventure tourism and support private expeditions in 
terms of transport and backup. A distinction is also commonly made between ship-
based and land-based adventure tourism. We discuss below (1) ship-based tourism, 
consisting of activities in the coastal zones that are operated from tourist ships; (2) 
land-based tourism, involving activities away from the coasts, operated from 
tented camps serviced by aircraft, and (3) forms of adventure tourism that do not 
belong to either category, for example independent adventurers arriving by private 
boats or aircraft. 
5.2.1 SHIP-BASED ADVENTURE TOURISM 
Ship born tourism has a history of decades in the Antarctic. The Antarctic coastal 
zones are now sailed for tourism purposes by a variety of ship types and sizes, from 
small yachts and expedition ships to sailing-ships and cruise liners. Most ships visit 
the Antarctic Peninsula for traditional activities, such as zodiac cruising and wildlife 
viewing. New generations of travellers show a keen interest in more active ele-
ments. As a result, the range of activities has broadened over the past decade to 
include sea kayaking, scuba diving, snorkelling, ice camping, and climbing (IAATO, 
2002a). In general, most of these additional adventure activities are organised from 
the smaller ships (i.e. yachts and some of the expedition ships). 
 
According to IAATO (2003b), the passengers participating in these ship-based ad-
venture packages account for less than 0.5% of all tourists travelling to Antarctica. 
Based on this statement, the number of adventure tourists can be estimated at 120 
for the 2003/2004, and at 150 for the 2004/2005 season. 
 
IAATO members that organise these new activities have developed guidelines and 
operating procedures for passengers, staff and crew (ANAN Archive, 2002: 77/08) 
that address the activities' specific risks. Prior to any trip, tour operators screen the 
passengers for physical and mental competence, and for experience in the particu-
lar sports involved. In addition, participants are required to declare in writing that 
they accept the risks involved in the activity. Appropriate and qualified staff facili-
tates the activities (IAATO, 2003b). IAATO ensures that member companies are well 
insured and that they are capable of dealing with incidents without much reliance 
on facilities and support from uninvolved national programs. The network of IAATO 
member companies active in the Antarctic region and the pre-established contacts 
with NAP’s anticipates this need. Despite safety regulations, fatal incidents have 
occurred among scuba divers (IAATO, 2003a; 2005b). 
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5.2.2 LAND-BASED ADVENTURE TOURISM 
Land-based tourism activities rely on air links for transportation into and out of the 
Antarctic interior. Currently, two commercial airlines are operational. The Adven-
ture Network International/Antarctic Logistics and Expeditions (ANI/ALE, formerly 
Adventure Network International), registered in the United States, has been oper-
ating in Antarctica for seventeen consecutive seasons. From Punta Arenas and Cape 
Town ANI/ALE services several tented camps and landing strips in Antarctica. The 
Chilean Aerovias DAP is an airline with a long history of flying between Punta Are-
nas and King George Island in the Antarctic Peninsula. DAP operations are limited 
to station visits and fly-sail operations, and are thus of little interest to us7. As a 
result, our overview is limited to the ANI/ALE activities. 
 
ANI/ALE was established by the late Gilles Kershaw, a well-known Antarctic pilot 
and one of the pioneers of landing a wheeled aircraft on natural blue-ice fields. 
Blue-ice runways were vital in the establishment of ANI/ALE because it opened up 
the Antarctic interior and created opportunities for adventurers and even NAPs 
(Swithinbank, 1998a). Another important factor has been the small but steady 
market of mountaineers and polar adventurers desiring to go to the Antarctic inte-
rior. Initially these adventurers were mostly the world’s top mountaineers climbing 
Antarctica’s tallest mountain, the Vinson Massif, as part of the seven highest sum-
mits on each continent. Later these adventurers also included South Pole cross-
country skiers using kites and sledges, mountaineers climbing the numerous un-
climbed peaks, and single activities such as skydiving. 
 
Private expedition teams are constantly in search of innovative and challenging 
activities. As a result, the composition of private groups varies widely, as do the 
activities and locations chosen. ANI/ALE provides services such as transport, con-
tingency planning, SAR services, and medical evacuations. Typically, mountain 
climbers and South Pole skiers only use the transport and rescue services. In addi-
tion, ANI/ALE organises a number of land-based adventure activities and less de-
manding packages. The adventure packages include skiing trips to the South Pole, 
mountaineering trips and marathons. The less demanding packages include the 
South Pole fly-in, the Emperor penguin trip, and small scale activities around the 
tented camp, such as driving snowmobiles and short skiing trips. Finally, besides 
supporting private expeditions and operating their own tourist itineraries ANI/ALE 
provides logistics and back up support for several tourist vessels and NAPs in Ant-
arctica. 
 
Adventure tourism in the Antarctic interior is a very small niche market. Contrary to 
the general belief, average growth rates are not high either, as Figure 5.1 shows. 
Nevertheless, the trend has been upwards over the last few years, interrupted only 
                                                                 
7
 During the King George Island research expedition in 2008 it became clear that besides day-visits and 
overnight stays DAP is involved in other activities as well, for example camping and marathons. 
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by a dip in 2003/2004 when operations were limited as ANI was taken over by ALE. 
Figure 5.1 must be interpreted cautiously as a significant share of the passengers 
does not seem to qualify as adventure tourist. Arguably, the only real adventure 
tourists are the ones that take part in private expeditions, mountaineering activi-
ties and ANI/ALE's own adventure tourism activities. These visitors and adventurers 
are independent and self-reliant part of the expedition, or move away from the 
base camps into difficult terrain, with or without experienced guides. People in the 
category of ‘other passengers’ did not perform any of the adventurous activities 
described above, but were visitors participating in the less-demanding packages, 
ANI/ALE personnel and other unspecified passengers. 
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Figure 5.1: Numbers of ANI passengers per austral season, 1989-2005 (Swithinbank, 1989; 1990; 1992a; 
1992b; 1993; 1994; 1995; 1996;  IAATO, 1997; Swithinbank, 1997; IAATO, 1998; Swithin-
bank, 1998b; IAATO, 1999; Swithinbank, 1999; IAATO, 2000; Swithinbank, 2000; IAATO, 
2001; 2002b; 2003a; 2004b; 2005b). 
 
 
Being a founding member of IAATO, ANI/ALE applies stringent requirements to its 
own trips and the private expeditions it supports. These requirements relate to 
client acceptance, risk management (including appropriate insurance in case of an 
emergency); environmental impact assessment for the proposed journey; permis-
sion from the relevant national government departments; the quantity of food that 
is taken and the caloric value of each meal; information on the route taken and the 
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equipment used (camping, communication, medical); experience of team members 
in polar regions and with the proposed activity; and back up planning in case of 
technical problems. As an extra safety measure, ANI/ALE automatically dispatches 
an aircraft to pick up expedition teams if no communication can be established for 
48 hours (IAATO, 2003b).  
 
In 1997, the only fatal incident happened within the operational history of ANI/ALE. 
On the first Antarctic skydive attempt above the South Pole, three of the partici-
pants died when their parachutes failed to open (IAATO, 1998). It was argued that 
despite significant polar experience in the group, they lost their sense of perception 
looking down on the white expanse of the icecap. Further, no emergency deploy-
ments were in place (Chiang, 2000). This expedition resulted in an incident that 
triggered a discussion about the appropriateness of skydiving in Antarctic. In spite 
of this, another skydiving expedition (the Millennium Expedition 1999/2001) was 
organised by a Russian polar outfitter in 2001; no major problems occurred. Never-
theless, ANI/ALE has declared that it will not organise any further skydiving activi-
ties in Antarctica8.  
5.2.3 OTHER FORMS OF ADVENTURE TOURISM 
There is more to adventure tourism than the activities conducted and supported by 
IAATO member companies. In the history of Antarctic adventure tourism there 
have been cases of NAPs supporting private expeditions in terms of transport, food 
and other services. In fact, the first private expeditions and adventure tourism 
programs were a direct spin off from large-scale governmental expeditions, involv-
ing the same people and using the routes and experiences gained (Swithinbank, 
1998a). There are numerous examples of private mountaineering and skiing expe-
ditions that were supported in terms of logistics and backup by NAPs. These ser-
vices were either voluntarily granted to adventure travellers or provided in cases of 
emergency.  
 
Also, more recently private adventurers sometimes try to make arrangements with 
NAPs to arrange particular services to cut the costs of their expeditions. Some NAPs 
have protested against these ‘hopping and shopping’ practices and established 
stringent permit requirements, regulations for station visits or called for improved 
communication between the NAPs. However, the negative attitude towards Ant-
arctic tourists is not shared by all NAPs (IAATO, 2003b). 
 
Recently, Antarctic Logistics Centre International (ALCI) started operating a new air 
link between Cape Town and Dronning Maud Land (DML). While initially intended 
as a transport link for NAPs operating in the DML area, several reports show that 
paying passengers have been taken on board. Moreover, several proposals exist for 
                                                                 
8
 Personal communication with David Rootes (2005). 
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mountaineering expeditions (ANAN Archive, 2001: 83/01, 61/01)9. ALCI has not 
provided any information on the exact passenger numbers that have been carried 
to and from the Antarctic and their operational procedures (IAATO, 2003b). In the 
2004/05 season the Uruguayan national programme has reported to have taken 
paying passengers on their operational flights to Artigas station on King George 
Island (Uruguay, 2005). Paying tourists can provide a welcome source of income for 
NAPs with limited budgets. 
 
In addition, personnel of national programs are known to participate in mountain-
eering and skiing activities (Murray and Jabour, 2004), and may sometimes even 
attempt to traverse the icecap (ANAN Archive, 2001: 41/02). No official statistics 
are available for these activities, so that the scope and nature of these arrange-
ments are difficult to assess. 
 
A final group of travellers are the so-called ‘one-off’ adventurers. These independ-
ent groups or individuals rely on their own transport into the Antarctic Treaty area. 
Their means of transport include privately owned or rented yachts and aircrafts. 
For these one-off expeditions the challenge typically lies in ‘getting there’, rather 
than in performing particular activities in Antarctica. Because of the independent 
nature of these activities, statistics are hardly available. It is very difficult to esti-
mate how many travellers are involved, what activities are carried out, where trav-
ellers are located, what kind of equipment is used and how well trips are planned. 
In fact, such information is gathered only when an accident occurs.  
5.3 Recent incidents that have caused concern 
Chiang (2000) reports that, from 1979 to 2000, twenty-six incidents have been 
recorded in adventure tourism expeditions that have caused policy-makers to ex-
press concern for the development and effects of adventure tourism: in Chiang’s 
view, the number of such incidents is growing. Murray and Jabour (2004) in con-
trast reject this focus on adventure tourism by pointing to the notion's fuzzy defini-
tion. We approach the issue by discussing the main factors involved in incidents 
recorded during five recent seasons 2000-2005 (Table 5.1).  
 
Coinciding with general visitation patterns, most of the incidents occurred in the 
Antarctic Peninsula and in the area around the geographical South Pole. The Penin-
sula is relatively easily accessible, while the South Pole is attractive because of its 
mythical qualities. Most of the incidents with private aviators happened near the 
airstrips of research stations.  Incidents also occurred in other locations, such as the 
ANI/ALE's Patriot Hills camp, and Marion Island, off the coast of DML. Remoteness 
is a key risk factor in Antarctica. The Russian party of seventeen in 2002, and other 
                                                                 
9
 See also: http://www.thepoles.com/news.php?id=14115  
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smaller groups would have been in serious trouble had they not ended up near a 
station or ship. Good information on the environmental conditions and the avail-
able infrastructure are also vital, as the incidents of Henri Chorozs and Stephen 
Thomas show. 
 
Table 5.1: Incidents during Antarctic adventure tourism expeditions in 2000-2005 that have caused 
concern. 
 
Season  Incidents 
2000/01 In 2001 Rolf Bae and Eirik Sonneland, two Norwegian adventurers, arrived at Scott 
Station (New Zealand) after a 2.900 km, 107 day, unsupported skiing trek from Troll 
Station (Norway) in Dronning Maud Land to Ross Island. Bae and Sonneland started 
off after wintering at Troll Station with no formal arrangements on transport, or 
SAR. They were not able to communicate their circumstances and position because 
of failing communication equipment. Furthermore, they surprised everyone by 
taking off for Ross Island after arriving at the South Pole, since this was not in their 
initial plans. They arrived at Ross Island with little food and were accommodated 
and fed at Scott Station.  They were able to leave Antarctica on a tour vessel (ANAN 
Archive, 2001: 41/02). 
In the same season, two Australian adventurers Peter Bland and Jay Watson ran into 
difficulties in an attempt to cross the Antarctic Peninsula after Bland was injured in 
an avalanche. Despite the negative advice while obtaining permits from by the 
Australian authorities, Bland and Watson chartered a private yacht and set off for 
the Peninsula. The activities involved in this Antarctic Peninsula trek included kayak-
ing, mountain climbing and skiing. It took the combined efforts of the yacht’s crew, 
a nearby tour ship and the Chilean national program to save Bland in a very difficult 
and dangerous rescue attempt. Bland and Watson had no official permit for their 
expedition and no formal SAR plan (ANAN Archive, 2001: 41/01). 
2001/02 In 2002 a group of Russian government officials and tourists traveling with Cerpolex, 
a French company, were stranded for two days at the South Pole because their 
aircraft failed to start. They were accommodated and catered for at Amundsen-
Scott Station (USA) and eventually flown out at their own expense (ANAN Archive, 
2002: 79/05). In 2005, their aircraft, an Antonov –3, was successfully recovered by 
combined efforts of the USA and Russia.  
2002/03 In 2002 the French pilot Henri Chorozs made an unexpected emergency landing on 
Marion Island (off the coast of DML) in an attempt to become the first to fly around 
the world via both poles in a single-engined aircraft. After a hard landing, Chorozs 
was quickly pulled from his aircraft by a South African rescue team. He stayed at 
Marion Island (South Africa) for ten days, then was transported off the island by a 
French naval vessel (ANAN Archive, 2002: 88/01). 
In early 2003 a UK-registered helicopter crashed into the ocean near the South 
Shetlands in the Antarctic Peninsula. The Chilean navy rescued two British pilots 
from a life raft. Apparently the British authority was not aware of this expedition 
prior to the incident (ANAN, 2003: 93/03). 
A few days later a scuba diver died while making a check dive with the Netherlands-
based tour company Oceanwide Expeditions. The victim was part of a group of nine 
Latvian scuba divers on board the tourist vessel Gregory Mikheev. Despite the re-
suscitation attempts by the ship’s doctor and the help offered by a nearby Brazilian 
research ship; he died (ANAN 2003: 91/02). 
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Table 5.1: Continued. 
 
Season  Incidents 
2003/04 British pilot Polly Vacher had to abort her attempt to cross the Antarctic by aircraft 
because of bad weather conditions. She had made several arrangements with the 
national programs of New Zealand and the UK and a tourist vessel for services 
(ANAN Archive, 2002: 64/11). The expedition was cancelled (IAATO, 2004b: 21). 
Australian aviator Jon Johanson landed at Ross Island after having become the first 
person to fly across the South Pole in a homemade aircraft. He had no fuel left to 
return to New Zealand and eventually got a refill from the Vacher expedition's fuel 
dump that was stored at McMurdo station (USA) (New Zealand and United States, 
2004) (IAATO, 2004b). 
British helicopter pilots Jennifer Murray and Colin Bodill planned to circle both poles 
when their helicopter crashed near Patriot Hills. They were rescued by ANI/ALE 
according to their contingency plans (IAATO, 2004b). 
2004/05 In early 2005, UK sailor Stephen Thomas died after falling into a crevasse near Port 
Lockroy in the Antarctic Peninsula. Thomas and his crew reached Antarctica by 
private yacht after having previously sailed to the Arctic region. Despite his consid-
erable experience in mountaineering, Thomas was unaware of the specific Antarctic 
conditions. He was retrieved by his yacht crew and examined by a medical doctor on 
a nearby cruise ship and pronounced dead (BBC News, 2005; IAATO, 2005c).  
 
Incidents occurred in expeditions of varying group composition, and of varying 
physical and mental abilities, and levels of experience. Aviators usually travelled 
alone, whereas the land-based activities that failed both consisted of parties of two 
or more. Adventure tourists travelling with established companies were typically 
better prepared for the conditions in the Antarctic interior than the members of 
one-off expeditions. In 2005, Stephen Thomas was well prepared for crossing the 
Southern Ocean in his yacht, but not for trekking on the islands of the Peninsula. 
However, even experienced trekkers, aviators, and sailors can underestimate the 
dangers of the Antarctic environment, or be simply overwhelmed by them. 
 
The incidents occurred with a broad range of activities, including cross-country 
skiing, kayaking, scuba diving, mountain climbing and aviation. For some expedi-
tions, trekking across a part of the continent is the main challenge, whereas for 
others this challenge lies in simply ‘getting there’. In 2002, a Russian group man-
aged achieved this latter objective, but had paid insufficient attention to the issues 
of ‘staying there’, and ‘getting away if something goes wrong’. Between 2002 and 
2004, adventures took on the new challenge of flying around the world over the 
poles in their own aircraft. The competitive spirit made adventurers rush their 
preparations, and consequently many failed.  
 
Activities by IAATO member companies are well organised from a perspective of 
safety regulations and minimising risk and uncertainty for third parties. Neverthe-
less, incidents have occurred lately, such as the Polar First expedition in 2004 and 
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the Oceanwide Expeditions diving incident in 2003. Because of elaborate contin-
gency planning and pre-arranged back up no request for help from external parties 
was needed. Most of the other activities were not announced to other parties in 
the Antarctic before it was too late. In the case of Bae and Sonneland in 2001, no 
incident occurred but third parties were worried because of the unexpected behav-
iour of the adventurers and the lack of pre-arranged back up. In other cases, assis-
tance was requested from scientific stations and tourist ships nearby. These inter-
ventions are known to be costly and to incur additional risks upon the rescue per-
sonnel, but so far, the impacts have not been estimated quantitatively. 
 
Despite the lack of back up plans and SAR contracts, most of the parties managed 
to obtain a permit from their respective national authorities. Exceptions are Bland 
and Watson in 2001, who required a permit but set off without one, and the two 
British helicopter pilots in 2003, who did receive a permit but from the Chilean 
authorities through established contacts. Obviously, it is very difficult to manage 
and control travellers arriving in the Antarctic by their own means of transport. 
However, by making the issuing of permits conditional upon the development of 
contingency plans, the impacts of accidents can be limited. The SAR and insurance 
contracts guarantee that the costs of any emergency operation can be recovered. 
 
A number of risk determinants emerge from the above analysis of the incidents. 
First of all, the level of risk depends on the activity that is being undertaken, i.e. the 
physical and mental challenge that the activity demands or the innovative nature of 
the activity. Extraordinary single activities, such as scuba diving have risk profiles 
that differ from journeys or expeditions venturing deep into the continent. Re-
moteness composes a second risk factor. In contrast to mainstream tourism, ad-
venture activities are typically set in remote and exotic places, in this case the Ant-
arctic polar environment (Swarbrooke et al., 2003). Remote polar environments 
can pose great risks, such as crevasses, unreliable weather conditions, especially 
when the tourist vessel, tented camp or other human environment is far away. A 
third determinant of the level of risk is the nature of the participants. These adven-
turers can be solo adventurers or groups, endowed with different levels of experi-
ence regarding the activity or the environment, and with different physical and 
mental abilities. Typically, adventure tourists have to perform at the very limits of 
their capabilities in order to succeed. The fourth element is organisation. Adven-
ture tourism can take the form of a self-initiated, independently organised expedi-
tion or a commercially offered tourist itinerary. In the first category the expedition 
members are responsible for possible financial, environmental and safety risks. In 
the second category commercial tour companies provide an adventure experience 
for paying clients, manage the risks that are involved and carry the responsibility of 
the outcome. In practice, many expeditions are combinations of these two ex-
tremes, with commercial tour operators taking care of just a few aspects of the 
otherwise private expeditions. 
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Figure 5.2 is a graphical representation of the four factors that together determine 
the level of risk associated with a particular activity, i.e. activity (what), environ-
ment (where), participants (who), and planning (how). Ewert and Hollenhorst 
(1989) and Weber (2001) propose that the final level of risk depends on the inter-
play between individual attributes (e.g. experience and skill) on the one hand, and 
activity and environment attributes on the other. Bentley and Page (2001) contend 
that a single risk factor rarely leads to an accident or crisis situation; usually combi-
nations of multiple factors create the conditions in which a mishap can occur. If the 
four factors are not well balanced, relatively small injuries (like a cut) can lead to a 
chain reaction of other mishaps or incidents. Our analysis also points at the impor-
tance of proper management and organisation, and at the desirability of being 
independent from third parties for assistance. Examples of private expeditions and 
adventure tourism activities show that mishaps do not necessarily have to lead to 
incidents involving third parties, if sufficient contingency plans are in place.  
 
Figure 5.2: Risk determinants in Antarctic adventure tourism 
 
 
 
 
 
 
 
 
 
 
 
 
5.4 Policy development 
Following discussions on tourism at the ATCMs of Warsaw (2002) and Madrid 
(2003), an Antarctic Treaty Meeting of Experts on Tourism and Non-Governmental 
Activities (ATME) was organised in Norway in 2004. Concerning adventure tourism, 
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the meeting yielded two types of proposals. The first was the adoption of addi-
tional guidelines and requirements for organisers of activities within the ATCP's 
national permit systems – guidelines that would increase self-sufficiency and miti-
gate human risks (United Kingdom, 2004b; United States, 2004). The second was to 
improve the exchange of information and the coordination of activities between 
different ATCPs and stakeholder groups. The idea behind this proposal is that a 
centralised and open database of tourist activities and non-governmental expedi-
tions would take away much of the uncertainty that surrounds adventure tourism 
(COMNAP, 2004; New Zealand and United States, 2004; United Kingdom, 2004c). 
Further, ‘hopping and shopping’ practices for permits and support of adventurers 
should be identified and targeted. 
 
In response to the ATME proposals, at the 2004 ATCM in Cape Town, a resolution 
and a measure were adopted containing new guidelines for tourist activities. First, 
Resolution 4 was adopted on ‘Guidelines on Contingency Planning, Insurance and 
Other Matters for Tourist and Other Non-governmental activities in the Antarctic 
Treaty Area’. This resolution was strengthened by a measure agreed upon with 
immediate voluntary effect under the same title and contents (Antarctic Treaty 
System, 2004). Major elements in these guidelines are contingency plans, including 
SAR, medical provisions, insurance and liability issues. In addition, two resolutions 
were adopted to cope with the uncertainty aspect and the lack of information 
about activities taking place in the Antarctic Treaty Area: Resolution 3 on ‘Tourism 
and Non-governmental Activities: Enhanced Co-operation Amongst Parties’; and 
Resolution 5 on the ‘Establishment of an inter-sessional contact group to improve 
exchange of information between Parties.’  
 
Will these measures that were agreed upon at the Cape Town ATCM solve the 
problem of risk management in Antarctic adventure tourism? So far, policy deci-
sions only include recommendations for ATCPs and voluntary measures. Moreover, 
it may still be easy for adventurers to find gaps in the regulatory systems, especially 
by establishing contacts and arranging support in countries with different permit-
ting systems. In addition, private adventurers from non-Treaty countries do not 
have to keep to these rules. 
 
Remarkably, policy proposals and agreed measures focus solely on the pre-
planning phase of the risk determinant model, i.e. making sure that adventurers 
depart well-prepared, self-sufficient, well-insured and that ATCPs, NAPs and other 
stakeholders are well-informed. The analysis has shown that the pre-planning 
phase, especially contingency planning and back up, is of crucial importance for the 
success or failure of a private expedition or adventure tourism itinerary. Although 
important, the analysis has also shown that not all risks can be anticipated, espe-
cially since vital information on the harsh and unreliable environmental conditions 
are generally missing. Moreover, earlier we learned that adventurers might be 
deliberately seeking these risks in their expeditions. 
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The risk determinant model proposes a number of other strategies to mitigate 
human risks in Antarctica. An important role in checking permits and contingency 
plans, providing information about local environmental risks, and informing third 
parties, could be allocated to the Antarctic gateway cities, especially with regard to 
‘one-off’ yachting trips or expeditions involving aircraft. Further, one could think of 
closing parts of the Antarctic continent for particular types of adventure that are 
not considered suitable because of ecological vulnerability, high human risk, scien-
tific research, or the impossibility of possible SAR or medical evacuations in case 
something goes wrong. One could think of the establishment of a ‘dead zone’ simi-
lar to that at Mount Everest. On the other hand, evidence from the Himalaya shows 
decades of high-risk activities with significant cumulative impact in remote and cold 
climates. Another logical improvement in mitigating human risk is the establish-
ment of permanent rescue facilities in the areas where most of the activities take 
place, in this case the Peninsula. On the other hand, much resistance exists for the 
establishment of permanent land-based tourism infrastructures in Antarctica. 
There is no consensus so far on this issue. 
 
Risks involved in adventure tourism and private expeditions depend to a very large 
extend on the characteristics and prior experiences of the individual. It proves to be 
very difficult to assess whether an adventurer is well prepared, especially for policy 
executers who have never been to the Antarctic, or participated in similar activities. 
A possible way to overcome this problem is to review permit applications by a vari-
ety of experienced experts. Another option is to have the right to refuse a permit if 
an adventurer has caused problems in the past. One could also think of arrange-
ment whereby one-off expeditions are obligatory to collaborate with a certified, 
well-established company. This, on the other hand, would stimulate the creation of 
monopolies in the Antarctic tourism industry. 
 
Finally, the skydiving incident described earlier has triggered a discussion about the 
appropriateness of particular activities in the Antarctic. Some activities or devel-
opments could be considered in conflict with intrinsic Antarctic values, such as the 
designation of Antarctica as a wilderness. One can think of the use of motorised 
vehicles, or adventure activities that are not considered ‘Antarctic’, such as bungee 
jumping, paintball or even ‘extreme ironing‘ (a fairly new phenomenon whereby 
participants try to iron under extreme conditions, and provide photographic evi-
dence10). A possible policy option could be to ban those activities that are jeopardis-
ing the Antarctic intrinsic values, despite the level of pre-planning, commercial 
involvement, or experience of participants. 
 
We must understand that adventure tourism does not develop in isolation. Rather, 
it is related to and co-evolves with other issues, such as the growth of commercial 
tourism, scientific programmes (such as the International Polar Year in 2007/08), 
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and the creation of land-based facilities (see for example New Zealand 2004, which 
argues for a prohibition of the development of land-based tourism facilities. It is 
thought that such facilities have irreversible environmental effects and creates 
possibilities for tourism development, including adventure tourism). Also involved 
are newly established air links (for example the recently established Cape Town-
Dronning Maud Land link (DROMLAN), and an air link currently under consideration 
by the Australian Antarctic Division); the establishment of an environmental liabil-
ity regime; raising of awareness among adventurers and yachting people who may 
not fully appreciate the climatic and other dangers (ANAN Archive, 2002: 82/07), 
and the role of gateway city harbours and airports (ANAN Archive, 2002: 82/04). 
These interdependencies should be acknowledged, and merit more detailed inves-
tigation. 
 
Incidents are also not exclusive to adventure tourism. In recent years, we have seen 
a series of ship-based incidents involving tour operations that can be categorised as 
“regular” (see box 5.1). It remains unclear what causes these incidents (e.g. failing 
ship technology, human mistake, poorly charted waters) and what can be done 
about it. It is clear that Antarctic shipping policy could benefit from further investi-
gation into risk determinants. 
 
Box 5.1: Recent incidents with expedition cruise ships 2006-2009 (ASOC, 2009b) 
 
 
Cruise tourism vessel the Ocean Nova grounded on 17 February 2009 in Marguerite Bay near Argen-
tina’s base San Martin. All passengers were transferred to nearby tourist ships and the Ocean Nova 
was eventually refloated without spillage of fuel. 
The Ushuaia grounded on 4 December 2008 at the entrance of Wilhelmina Bay near Cape Anna in 
the NW Antarctic Peninsula. The ship had punctured fuel tanks with a capacity of 55m3 of Marine 
Gas Oil (MGO). According to industry sources only a small amount of fuel leakage took place and an 
oil spill barrier was deployed. 
The Explorer sank off King George Island, South Shetland Islands, on 24 November 2007, after a 
collision with ice. All on board were rescued. At the time of sinking, the Explorer is estimated to 
have been carrying 210 m3 of D.M.F.O., oils, lubricants and petrol. While most of the fuel may still 
be contained in the vessel, some fuel has spilt and what is left in the wreck will eventually be dis-
charged into the marine environment.  
On December 30, 2007, the Fram lost power and drifted along the Antarctic Peninsula coast for 
several hours after having collided with an iceberg. 
The Nordkapp grounded at Deception Island on 31 January 2007. The accident resulted in the spill-
age of marine diesel into the marine environment and resulting environmental damage.  
The Lyubov Orlova grounded at Deception Island on 15 November 2006. It is believed that the 
rescue call was made 15 hours after the vessel grounded, at which time no MAYDAY call was raised. 
The Lyubov Orlova was towed off the sandbank, a process that took 3 hours to complete. 
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5.5 Conclusion 
Currently, adventure tourism and private expeditions in Antarctica are a very small 
niche market. Just several hundreds of adventurers take part in them annually, and 
the number of problematic expeditions is limited to just a few per season. One may 
wonder whether adventure tourism and private expeditions are a problem at all, 
with such small numbers of participants and incidents. Yet, with an eye on the 
improving accessibility of Antarctica and the trend towards increased diversifica-
tion, adventure tourism may be at the eve of a period of rapid growth. The level of 
attention that adventure tourism gets from policy-makers may seem unjustified at 
first sight, but warranted from a longer-term perspective, particularly in view of the 
slowness of Antarctic decision-making processes on tourism. 
 
Murray and Jabour (2004) claim that independent expeditions have quite wrongly 
been depicted as the opposites of mainstream, organised tourists and other (pri-
marily scientific human operations in Antarctica. We must acknowledge that these 
well-established Antarctic institutions also once started as adventurous expedi-
tions, including risks and incidents. In fact the numerous incidents in the main-
stream ship-based sector could be see as a reinforcement of their claim. The ad-
venture spirit has been intrinsically part of Antarctica from the moment humans 
have set foot on the continent. The series of recent incidents in “regular” ship-
based tourism (e.g. the sinking of the M/S Explorer) illustrates that risks are not 
exclusively related to industry segments (see box 5.1). The above-mentioned risk 
model could just as well apply to the operation of mainstream forms of tourism. 
Adventure tourism and private expeditions highlight the uncertainty of possible 
outcomes in Antarctic tourism activities and the unpredictable course of its devel-
opment. Further, independent expeditions benefit the Antarctic community by 
introducing creative innovations in polar technology, transport, and geographical 
knowledge. As a result, the industry believes that adventure tourism should have a 
place in Antarctica, provided that it is organised properly (IAATO, 2003b). 
 
The management of tourism activities in Antarctica is largely left to the tourism 
sector. The IAATO network issues guidelines and procedures to tackle any problems 
in a technical way. As a result, fundamental decisions about Antarctic tourism, such 
as structural limitations, or its moral implications, are left untouched. More and 
more authors claim that the pace and direction of the current tourism trends call 
for the development of a more proactive and comprehensive policy (Bastmeijer 
and Roura, 2004). In the previous section, we have seen that for adventure tourism 
plenty of management and policy options are available. However, diverging inter-
ests regarding tourism on the short term may hamper consensus building on the 
longer term. In order to create such a proactive comprehensive tourism policy a 
common future vision between the different stakeholder groups and the ATCPs is 
required. 
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Chapter 6 
PERMANENT LAND-BASED FACILITIES FOR 
TOURISM IN ANTARCTICA: THE NEED FOR 
REGULATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on:  
 
Bastmeijer, K., Lamers, M., Harcha, J. (2008) Permanent Land-based Facilities for Tourism in Antarctica: 
The Need for Regulation. Review of European Community and International Environmental 
Law (RECIEL) 17(1): 84-99. 
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6.1 Introduction 
One of the issues that have received much international attention since 2004 is the 
possible future development of permanent land-based facilities and infrastructures 
for tourism. Although the scale of such facilities is currently limited, the interest in 
the issue is understandable in view of the fast developments in the Antarctic tour-
ism industry. Currently only two IAATO companies are categorised as land-based 
operators, making use of seasonally removable tented camps and existing facilities 
at scientific research stations. Together their operations consist of some 1,000 
passengers but their activities range considerably, from one-day organised station 
visits to independent crossings of the Antarctic ice cap. Increasing scale, efficiency 
and diversification of the tourism industry, as well as the potential implications of 
permanent land-based tourism, have urged a number of Consultative Parties to the 
Antarctic Treaty to propose a prohibition on the development of such facilities. 
However, so far, no consensus has been reached on the adoption of restrictive 
measures. 
 
The international debate raises many questions regarding the feasibility and desir-
ability of permanent facilities and infrastructures for tourism in Antarctica. Unfor-
tunately, the discussions are not based on clear definitions, inventories of existing 
facilities, potential future developments and arguments for and against these de-
velopments. A clear overview and comparative analysis of the various management 
options is also missing. This chapter aims to contribute to the collection of such 
information. Based on a definition of permanent land-based facilities for tourism 
(section 2), an inventory is made of past and present existing Antarctic tourism 
facilities as well as a number of proposals for such facilities (section 3). Next, the 
debate within the ATS on the issue since 2004 is summarised (section 4), followed 
by a discussion of arguments for and against permanent tourist facilities in Antarc-
tica (section 5). A number of policy options will then be discussed for consideration 
by the ATS (section 6). Finally, conclusions will be drawn (section 7). 
6.2 Definition of permanent land-based facilities for Antarctic 
tourism 
For the purpose of this chapter, we define land-based tourism as tourism that 
makes use of facilities located on or connected to Antarctic land or ice. Land-based 
tourism requires transportation of tourists to Antarctica by ship or aircraft, but 
must be distinguished from ship-based tourism (using the ship as the ‘hotel’ of the 
Antarctic visitor) and tourist overflights (where no landings are made). Land-based 
tourism includes not only the visitors that pay for their travel and stay but also the 
accompanying staff and crew (ASOC, 2006). Members of staff and crew are likely to 
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have similar environmental impacts and enjoy the same legal status as the rest of 
the visitors. 
 
A facility is generally defined as “something that makes an action, operation, or 
course of conduct easier’ or ‘something [...] that is built, installed, or established to 
serve a particular purpose” (Merriam-Webster, 2007). For the purpose of this arti-
cle, we focus on human-made facilities in the Antarctic that serve or support tour-
ism, for instance, as a place where tourists can overnight or as a place to be visited 
by tourists during the day (e.g. visitor centre, historic site or museum). A place that 
has a different primary purpose (e.g. scientific research) but facilitates tourism and 
facilities that support logistic activities related to tourism also fall within the defini-
tion as used for our discussion. Furthermore, the term facility as used in this article 
includes facilities and infrastructures on land, but also facilities connected to land, 
such as hotels built on floating platforms. However, we exclude from our definition 
management facilities that have the sole purpose of preventing damage to the 
ecosystem by (high) visitation (e.g. boardwalks). 
 
It may be argued that, in the Antarctic context, no human-made facility can be 
considered permanent, as all buildings and structures are subject to high levels of 
erosion and entropy. Moreover, the Protocol states that everything brought to the 
continent should be removed after usage (Antarctic Treaty System, 1991). In this 
chapter, land-based facilities are considered permanent if they are intended to 
continue or persist over a period of time, at least longer than one Antarctic season. 
This is not to say that facilities or infrastructures are permanent in the sense that 
they are static, i.e. without experiencing fundamental or marked change (Merriam-
Webster, 2007). For instance, our definition includes also seasonal campsites that 
continue operating for a number of consecutive years or store facilities in Antarc-
tica during the Antarctic winter. In the inventory of existing and planned facilities 
below, such facilities will be categorised as ‘semi-permanent’. 
 
Thus, for the purpose of this chapter, permanent land-based tourist facilities in-
clude all human-made structures on or connected to Antarctic ground or ice with 
the purpose or function of serving Antarctic tourism for a time period of more than 
one Antarctic summer season. 
6.3  Permanent facilities for tourism in Antarctica and future 
trends 
6.3.1 OVERVIEW OF EXISTING AND PLANNED FACILITIES 
Only a few facilities are known to have been erected on Antarctic land or ice with 
the specific purpose of supporting tourism. However, there are examples of build-
ings that originally had another purpose, which received a tourist function later in 
time. Furthermore, there are facilities that support tourism, while their primary 
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function is different. In Tables 6.1 and 6.2 below, a categorised inventory is pro-
vided of all these facilities that currently exist. Although this article focuses on fa-
cilities that support tourism, other categories of permanent structures for non-
scientific purposes are also included. The categorisation is based on several practi-
cal criteria, i.e., the owner or operator of the facility (governmental or non-
governmental), the nature of the facility (permanent or semi-permanent) and the 
current primary purpose of the facility (e.g. science or tourism support). Table 6.1 
relates to non-governmentally operated facilities. Table 6.2 presents governmen-
tally operated facilities. 
 
The overview shows that in 2007 a relatively limited number of permanent Antarc-
tic facilities with a non-scientific primary purpose are maintained and that most of 
these facilities (e.g. E-Base and Villa Las Estrellas) are attached to or in close range 
of facilities and infrastructure maintained by national Antarctic programmes 
(NAPs). Even in the case of operating semi-permanent tented camps near blue-ice 
runways (e.g. Patriot Hills and Blue-One), close cooperation with NAPs is necessary 
(Swithinbank, 1998a).  
6.3.2 POSSIBLE FUTURE DEVELOPMENTS 
The limited number of existing permanent tourist facilities in Antarctica and their 
close links with NAPs raise the question of whether such facilities are likely to fur-
ther develop in the near future. To start with, it should be noted that the Green-
peace World Park Base was operated entirely independently from governmental 
support and influence. It may be true that this base (and perhaps the same holds 
for E-Base and the Chilean hostel) provided very basic accommodation for only a 
few visitors and would not meet the needs of many present-day travellers; how-
ever, the facility proves that it is feasible to realise and maintain a facility without 
the support of NAPs. 
 
During the international debates at the ATCMs on the issue, IAATO has questioned 
the need to take management action because the development of serious propos-
als for permanent tourism facilities was considered unlikely (IAATO, 2006c). Un-
doubtedly, the financial costs for developing a comfortable tourist facility in Ant-
arctica on a sound commercial basis would be tremendous. However, a number of 
examples exist of commercially oriented proposals that never materialised but 
provide valuable insight into the feasibility of permanent land-based tourism facili-
ties. The most striking and comprehensive proposal was the one for a ‘US$ 200 
million tourist centre to be built in Australia’s pristine Antarctic,’ known as ‘Project 
Oasis’ (Simpson, 1989). This project related to a three-capsule resort, planned near 
the Australian Davis station, including ‘an aircraft facility, visitor education and 
research centres, accommodation, hospital, search and rescue services and Antarc-
tic Treaty related organisation facilities’ (Rohde, 1990).  
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Table 6.1: Non-government operated permanent facilities for tourism 
 
Category:  Cases: 
1. Non-
governmentally 
operated perma-
nent facilities with 
a primary tourism 
purpose 
E-base was established in 2006 near Bellingshausen Station (Russia) at King 
George Island by 2041, an NGO founded by polar explorer Robert Swan. E-base 
is described as a sustainably built and run facility that functions as an education 
centre (Bastmeijer and Roura, 2008); 
The Chilean air carrier Aerovias DAP is known to organise day trips and over-
night trips to King George Island using basic lodging facilities installed between 
Villa las Estrellas, a facility run by Chile as part of Base Frei, and the Russian 
Bellingshausen Station. The infrastructure includes 5 containers located on a 
site covering 0.1 hectares. Each container is 6 m. long, 2 m. wide and 2.5 m. 
high, made of metal similar to the other facilities present in the area. All con-
tainers are mounted on skids so they can be easily set up and removed. The 
facility is also used, on a commercial basis, to host National Antarctic Programs 
personnel passing through Fildes Peninsula on their way to/from KGI (Baraona, 
1999; DAP, 2008);  
Proposed but not established: Lars Erik Lindblad’s 1974 plan for leasing Cape 
Hallett Station in the Ross Sea region (capacity: 60 people) (Lamers, 2006);  
Proposed but not established: Rhode and partners 1989 Project Oasis for es-
tablishing a joint science and tourism facility in the Vestfold Hills (capacity: 344 
tourists/70 scientists/174 staff) (Rohde, 1990). 
2. Non-
governmentally 
operated semi-
permanent facili-
ties with a primary 
tourism purpose 
Annually erected tented camps near continental blue-ice runways operated by 
private companies for the purpose of tourism and other non-governmental 
activities. Examples include: Patriot Hills (ALE/ANI) and Vinson Massif base 
camp (ALE/ANI), and Dronning Maud Land (ALCI). Seasonal tented camps are 
included in this table because of their persistent presence (Patriot Hills was 
established in the 1986/87 season) and the fact that equipment and material 
are usually stored at these sites during the austral winter (Kershaw, 1998; 
Swithinbank, 1998a).  
3. Historical huts 
and monuments, 
maintained by 
NGOs 
Many examples exist of historical huts and monuments established by early 
explorers and scientific expeditions that are currently managed by non-
governmental Antarctic heritage organisations, such as the Discovery Hut, Cape 
Royds, and Port Lockroy. 
4. Art projects, 
resulting in the 
establishment of 
permanent facili-
ties  
Proposed but not established: Art project proposal, developed in Germany, 
which would result in the ‘installation of a sculpture of bronze in Antarctica for 
an unlimited time period’. The German competent authority denied a permit 
for this activity, which decision was confirmed by the Administrative Court of 
Berlin (Neumann and Bunge, 2006). 
5. Other non-
governmentally 
operated perma-
nent facilities 
 
World Park Base was established on Cape Evans, Ross Island by Greenpeace 
International and ran from 1987 to 1992. The main purpose of this facility, 
which was crewed by four people, was to ‘monitor human activities in the 
surrounding area [...]; carry out a modest programme of scientific research; 
and draw public attention to the future of the continent, in particular to gener-
ate opposition to the minerals convention’ (Greenpeace, 1994; Roura, 2007).  
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Table 6.2: Government operated permanent facilities for tourism 
 
Category:  Cases: 
1. Governmentally 
operated perma-
nent facilities with 
primary tourism 
purpose 
 
Hotel Estrella Polar was established on King George Island by Chile in 1982 
providing basic lodging for visitors, including tourists. Visits to the facility ter-
minated when the Chilean Air Force declined to carry passengers on official 
flights (Headland, 1994). The hotel is no longer in use for commercial tourism, 
but it does provide accommodation for people who come to Antarctica on 
invitation from the National Air Force. The hotel is listed as one of the available 
facilities at Villa Las Estrellas. It is labelled as a ‘Hostería’ (a hostel) close by the 
airstrip, with a capacity of approximately 80 guests, which is normally used by 
national and foreign scientific personnel.  
2. Government-
operated perma-
nent facilities with 
a scientific pur-
pose providing 
lodging services 
for tourists 
The Uruguayan National Programme transports and accommodates between 
20 and 50 paying visitors at their Artigas Station in King George Island to re-
cover some of the station’s operating costs. In terms of capacity, it is stated 
that a maximum of 20 passengers are taken per trip, with no more than four 
trips per season. The Uruguayan Antarctic Institute advertises tourist activities 
at the Artigas station under the concept of ‘scientific tourism’ (Uruguay, 2005); 
Proposed but not established: It is reported that in 1991 Argentina received a 
request from Holiday Inn to build a hotel at Base Esperanza in the Antarctic 
Peninsula (White, 1994);  
Proposed but not established: In 1999, the Chilean Enterprise ‘Antex Polux 
Chile’ agreed with Russian authorities that a part of the Bellinghausen Station 
(King George Island) would be turned into a hostel to accommodate a maxi-
mum of 40 tourists over 3 nights at a time.  The project was subjected to an 
initial environmental evaluation and approved by the National Commission for 
the Environment. However, the project was not implemented (Chanceaulme, 
1999). 
3. Government-
operated perma-
nent facilities or 
infrastructure with 
a primary scientific 
purpose and lim-
ited visitor services 
(other than lodg-
ing) 
Numerous scientific stations maintain gift shops or postal services for govern-
ment personnel, scientists and tourists, including: Palmer Station (USA) and 
Scott Base (New Zealand); 
Some scientific stations maintain small-scale visitor centres as part of their 
stations to welcome tourists while minimizing disruption of scientific activities, 
including Henryk Arctowski Station (Poland) (Donachie, 1994); 
Airfields, churches, driveways or pathways, jetties, wharves, and the like can be 
found at many continental and peninsula sites used by both government op-
erators and tour operators (IAATO, 2006c).  
4. Other perma-
nent facilities or 
structures 
Sculpture garden at the Australian Davis Station. According to the website of 
the Australian Antarctic Division, ‘The sculpture garden is envisaged to be an 
ongoing enterprise, with additional contributions from inspired expeditioners.’ 
The website also states that additional sculptures are subjected to environ-
mental assessment requirements, among other things (AAD, 2008). 
 
Further, as shown in Tables 6.1 and 6.2, plans were made for the commercial ex-
ploitation of (parts of) the existing stations of Cape Hallett in the Ross Sea region, 
and Bellingshausen in the Antarctic Peninsula region. The proposals were not im-
plemented for different reasons, including denial of the issuance of leases or coop-
eration contracts with the respective NAP and the economic feasibility of the pro-
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ject (such as balancing the developmental, operational and maintenance costs 
against the limited operational season) (Lamers, 2006). 
 
In the future, however; the balance between costs and profits may be different due 
to new technologies and the increased demand for Antarctic land-based tourism. 
Opportunities for developing permanent tourist facilities are determined by factors 
of both supply and demand (Lamers et al., 2008). Figure 3.1, in chapter three, 
shows that there has been a substantial increase of Antarctic tourist numbers since 
the beginning of the 1990s. It is likely that this demand for Antarctic tourism prod-
ucts will continue to grow in the traditional Antarctic tourism markets (i.e., North 
America, Europe and Australia), because of growing affluence, aging populations, 
and increasing awareness of Antarctica as a tourist destination. In addition, grow-
ing affluence as a result of economic developments in other parts of the world may 
create new markets for Antarctic experiences (e.g. India and China). The WTO has 
projected growth in all global tourism market segments important for the Antarctic 
tourism industry, including nature-based tourism, adventure tourism and cruise 
tourism (World Tourism Organisation, 2001). 
 
The key factor for all commercial developments of permanent facilities is securing 
long-term air access. Since passenger vessels already combine transport, accom-
modation, catering and activities, there is no need to develop permanent tourist 
facilities for the sustained success of this industry segment11.  In other words, the 
discussion on permanent tourism facilities is inseparable from the issue of com-
mercial air access. With the exception of air operations by US-based ALE/ANI to 
several continental destinations, and the Chilean company Aerovías DAP providing 
services from Punta Arenas to King George Island, air access is largely controlled by 
NAPs. Constructing a reliable infrastructure for commercial air access and operating 
passenger aircraft will be an expensive and difficult project, highly dependent on 
available technology, weather conditions, and cooperation with NAPs. However, a 
company like ALE/ANI has proven that non-governmental air access is feasible and 
can hardly be considered a one-off exercise12. Moreover, from several Antarctic 
gateway cities, governmental projects for establishing or extending air access with 
Antarctica are currently being undertaken, such as between Hobart (Australia) and 
Casey Station, and between Punta Arenas (Chile) and King George Island 
(Bastmeijer and Roura, 2008). Other air connections have also been used to trans-
port private expeditions and adventure tourism groups to offset some of the costs, 
such as the air link operated between Cape Town (South Africa) and Novolaza-
revskaja, in Dronning Maud Land. Whether more non-governmental or tourism 
operators will be able to gain air access, e.g. by building facilities or using facilities 
owned by NAPs, remains to be seen. 
                                                                 
11
 Exceptions to this statement could include jetties, harbours, and Search and Rescue (SAR) facilities. 
12
 The private company Antarctic Logistics and Expeditions (ALE), which purchased the company Adven-
ture Network International (ANI), has operated in the Antarctic at least since the 1986-1987 season. For 
more information see chapter five of this thesis.  
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6.4 The international debate 
The question of whether the establishment of (semi-)permanent tourist facilities in 
Antarctica is desirable is certainly not ‘new’ to the ATS. Already during the negotia-
tions of the Protocol in 1990, this issue received attention. It was stated that “con-
sideration was also given to the convenience of carrying out tourist activities by 
maritime means. This would avoid the proliferation of terrestrial support infrastruc-
ture in Antarctica” (SATCM, 1990). Shortly after the Protocol was signed, Recom-
mendation XVI-13 was adopted, which states that “an informal meeting of the 
Parties be convened with a view of making proposals to the XVIIth Consultative 
Meeting on the question of a comprehensive regulation of tourist and non-
governmental activities in Antarctica” (Antarctic Treaty System, 1991). In the Rec-
ommendation a number of issues were listed that would require attention, includ-
ing the ‘number of tourists/carrying capacity, permanent infrastructure for tourists, 
concentration/dispersal of tourist activities and access to unexplored areas.’ Al-
though the issue of tourism management has been discussed during the ATCM 
since the beginning of the 1990s, these more fundamental strategic issues were 
not discussed until 2004. 
 
The issue of (semi-)permanent facilities for tourism in Antarctica was put on the 
agenda of the Antarctic Treaty Meeting of Experts on Antarctic Tourism in Norway 
(March 2004) by New Zealand. At that meeting, New Zealand proposed to prohibit 
the establishment of such facilities. The proposal was subjected to a comprehen-
sive debate but the experts expressed different views on the desirability of a prohi-
bition. 
 
Since the Norwegian expert meeting, which was a very good initiative for strength-
ening the international debate on Antarctic tourism matters, the issue of perma-
nent tourist facilities in Antarctica has been one of the central items on the agenda 
of the Tourism Working Group at the ATCM. The issue was generally discussed at 
the XXVIIth ATCM (Cape Town, May/June 2004) and in increasing detail and inten-
sity at the XXVIIIth ATCM (Stockholm, 2005) and the XXIXth ATCM (Edinburgh 
2006). Through papers and interventions, various ATCPs have advocated a prohibi-
tion of permanent facilities for tourism in Antarctica. It was argued that the estab-
lishment of such facilities: 
 
• is inconsistent with the designation of Antarctica as a “natural reserve, de-
voted to peace and science” in Article 2 of the Protocol and the environ-
mental principles of Article 3 of the Protocol, including the obligation to 
protect Antarctica’s wilderness values (New Zealand, 2005); 
• will “inadmissibly erode and restrict the research privilege”, laid down in 
the Antarctic Treaty and the Protocol (Germany, 2005); and 
• may cause difficult and sensitive discussions between states and other 
stakeholders on legal issues (sovereignty, jurisdiction and private owner-
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ship) and these discussions may “severely test the ATS framework” (New 
Zealand, 2005). 
 
In view of these arguments and the developments in Antarctic tourism, some of the 
papers stressed that measures should be taken before it is too late. It was also 
stressed that the ATS has the responsibility to keep track of the self-regulatory 
system of IAATO (Australia, 2005). 
 
However, some parties were not convinced of the need to adopt the proposed 
measure (Antarctic Treaty System, 2005; 2006; 2007b): 
 
• Some questioned the inconsistency of (semi-)permanent facilities with the 
provisions of the Protocol; 
• Others questioned the hierarchy between science and tourism, or stressed 
that – given the fact that governments share the coastal areas of Antarc-
tica with the tourist industry – this industry should not be discriminated 
against elsewhere in Antarctica; 
• Some parties “believed that these activities could be controlled through ex-
isting instruments such as Environmental Impact Assessment procedures” 
(Antarctic Treaty System, 2005); 
• Various parties questioned the unclear scope of proposed management 
measures, particularly because terms such as ‘semi-permanent’, ‘facility’ 
or ‘infrastructure’ may be the subject of different interpretations. 
 
During the debates at ATCMs, IAATO expressed the view that the development of 
serious proposals for such facilities should be considered unlikely. IAATO also ar-
gued that there are already structural facilities in Antarctica to support tourism and 
suggested that tourism may help ATCPs in funding the cost of scientific research 
and logistics. 
 
This diversity of views prevented the ATCMs in 2005 and 2006 from reaching con-
sensus on a legally binding measure on the issue. The less sensitive path of adopt-
ing a non-legally binding instrument (a resolution) could not be achieved either. At 
the XXIXth ATCM, the United Kingdom proposed to adopt a resolution on “Limiting 
Permanent Non-Governmental Infrastructure in Antarctica”, and although the 
meeting appeared to be close to consensus, the resolution was not adopted. 
 
The discussion was continued during the XXXth ATCM (New Delhi, 2007). The basis 
for the discussion was again a paper proposed by New Zealand to adopt a resolu-
tion that would recommend the governments of the ATCPs to “endorse the concept 
that all tourism activity is guided by the principle that tourism should have no more 
than a minor or transitory impact on Antarctica” (New Zealand, 2007). This pro-
posal might seem to be an easy one to agree upon, but it became the subject of a 
lengthy debate. Many ATCPs supported the New Zealand proposal, but the US 
could not agree with the use of terminology – a common characteristic for the 
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instrument of environmental impact assessment – for setting normative standards. 
Argentina did not support the proposal either and explicitly “reserved its right to 
install at any time interpretative centres for tourists with some lodging capacity in 
any of its bases” (Antarctic Treaty System, 1991). Discussions in a contact group 
and informal consultations resulted in a new resolution that was adopted by the 
ATCM as Resolution 5 (Antarctic Treaty System, 2007b). In this resolution, the Par-
ties are recommended to “discourage any tourism activities which may substan-
tially contribute to the long-term degradation of the Antarctic environment and its 
dependent and associated ecosystems” (Antarctic Treaty System, 2007b). This gen-
eral policy statement could receive the agreement of each ATCP, but given the 
vague and general terminology, it is highly uncertain whether this statement regu-
lates in any way the issue of permanent land-based tourism facilities in Antarctica. 
6.5  Review of arguments 
The above summary of the international debate shows that the discussion is com-
plex; statements at the ATCM by ATCP representatives and observers refer to the 
relationship between science and tourism, to potential financial or economic ad-
vantages, and environmental concerns as well as political considerations. In gen-
eral, the discussions at the ATCM are characterised by a rich exchange of views and 
arguments. However, arguments have not been thoroughly discussed and balanced 
and, so far, the discussion has centred around the arguments for and against a 
prohibition of permanent tourism facilities. In this section, we take a more com-
prehensive examination of the arguments for and against the (further) develop-
ment of permanent tourism facilities in Antarctic and to discuss these arguments in 
more detail. This overview may not be exhaustive and it should be stressed that the 
authors do not agree with all arguments to the same extent; it is primarily an in-
ventory, based on the literature, international debate and factual information avail-
able. 
6.5.1 ARGUMENTS IN FAVOUR OF PERMANENT TOURIST FACILITIES IN ANTARCTICA 
Benefits for tourists 
The people benefiting most from the development of permanent tourist facilities 
would probably be the tourists, especially groups that do not have the physical 
capacity or time to embark on rough and long ship itineraries. Further, permanent 
tourist facilities would cater to those groups that want to be involved in land-based 
activities, such as cross-country skiing and visiting wildlife colonies. Cooperation 
between science programmes and tour operators may have additional benefits 
from the perspective of education of visitors, the diffusion of Antarctica’s intrinsic 
values, and the creation of Antarctic ambassadors, through involvement of tourists 
in science or conservation projects. 
Thesis_Lamers_v3.pdf   102 11-9-2009   11:32:35
 103 
Legitimacy of tourism under the Antarctic Treaty System 
Currently, tourism in the Antarctic is unambiguously permitted under the rules of 
the Antarctic Treaty System. In fact, the provisions of the Treaty establishes (with-
out being explicit on this) a three-fold scheme to regulate activities conducted 
within the 60ºS latitude Area; namely, those that are banned (military or nuclear 
operations), those that are favoured and take precedence over other activities 
(scientific research), and, finally, those that are neutral, limited by the ‘peaceful 
purposes’ requirement (Antarctic Treaty System, 1959). Further, under the Proto-
col, tourist activities are explicitly considered as part of Antarctic non-
governmental activities, which activities are not prohibited as long as they are con-
ducted in a manner consistent with the principles and other provisions of the Pro-
tocol (Antarctic Treaty System, 1991). 
 
Consequently, for permanent tourist facilities to be regarded as prohibited, it is 
necessary to establish that such facilities are inconsistent with the principles or 
other provisions of the Protocol. Certain authors have advocated this view as they 
considered permanent tourist facilities to implicitly contradict the precautionary 
principle incorporated in the Protocol (Germany, 2005). Discussions at the XXVIIIth 
ATCM clearly showed that these views were not supported by all ATCPs. 
 
Furthermore, during international debates at the ATCMs, certain ATCPs stated that 
the issue of permanent land-based facilities for tourism in Antarctic has been suffi-
ciently addressed by the provisions of the Protocol on environmental impact as-
sessment (EIA). IAATO also stresses this argument: 
 
“Any construction activity undertaken by a commercial company organised in a 
Treaty State would most likely need to undertake an environmental assessment, 
probably at the level of a CEE [Comprehensive Environmental Evaluation]. There 
would be ample opportunity for States to comment on the structure during review 
by the CEP [Commission on Environmental Protection]. The relevant State would 
also likely apply permit or authorisation procedures according to its national laws” 
(IAATO, 2006c). 
Considerations of a political nature 
It is clear that some claimant states have developed their policies and programmes 
with a view to strengthening their interests in the white continent (see section 2), 
and that involvement in tourism plays a key role in such a strategy. For instance, 
Argentina’s National Policy on the Antarctic sets out among its priorities “the im-
provement of the connection between Patagonia and Argentinean Antarctica, 
through the development of suitable infrastructure to guarantee due support to 
expeditions, national or foreign, governmental or private, scientific or commercial” 
(Genest, 2004). Additionally, the Argentinean Dirección Nacional del Antártico 
(National Antarctic Directorate) conducts the “collaboration with official agencies 
and private organisations that promote tourism in the Antarctic”’ (Argentinean 
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Government, 1969). In turn, Chile’s National Policy on the Antarctic sets forth as 
part of its objectives “the protection and strengthening of Chile’s rights on the Ant-
arctic, supported by clear geographical, historic and juridical grounds; the advertis-
ing of Chile as a gateway country, and the promotion of controlled tourism in Ant-
arctica” (Chilean Government, 2000). The development of permanent tourist facili-
ties could well fit within this strategy (White, 1994). 
The industry in perspective 
According to Bauer, human activity in the Antarctic uses 0.005% of the continent’s 
area (705 km2 of 14,000,000 km2) and 0.25% of Antarctica’s ice-free area (705 km2 
of 284,000 km2) (Bauer, 2001). He explains that this is the spatial impact of all 
human activities, which may roughly be divided into science and tourism; the for-
mer being accountable for the 99.48%, and the latter for the remaining 0.52%. 
Furthermore, it has been stated that no significant impact on wildlife has been 
found as a result of tourism activities. Therefore, it could be argued that, even 
when construction of durable infrastructure to support tourism activities poses a 
delicate matter, to infer from this that the whole continent’s pristine condition 
would be at stake does not sound proportionate. 
Economic benefits for different stakeholders 
A modus vivendi of mutual support has evolved between tourism, science, and 
managers of NAPs, for example, with regard to search and rescue operations, 
which IAATO as well as certain other stakeholders consider a desirable phenome-
non (COMNAP, 2004; IAATO, 2006c). Should tourist facilities be developed in the 
future next to scientific stations, all parties might benefit from synergy and econ-
omy of scale. For instance, the Uruguayan Antarctic science programme has 
adopted a model through the implementation of a visitor scheme allowing for di-
rect support of research work by visitors (Uruguay, 2005). Cooperation may also 
have financial benefits, e.g. through cost-sharing of infrastructure. Furthermore, if 
tourists (directly or through their operators) pay an amount of money for staying at 
or near to the station, tourism may contribute to the funding of scientific re-
search13. It is clear that having a souvenir shop in a scientific station near a popular 
landing site could generate a substantial amount of cash14. IAATO has suggested 
this ‘partnership’ at one of the ATCM debates on permanent land-based facilities 
for Antarctic tourism. Another benefit could be the maintenance of unused facili-
ties and infrastructures by tour companies at no cost, which would otherwise have 
to be removed at high costs, and would thereby lose their geopolitical function. 
 
                                                                 
13
 According to a survey conducted by COMNAP, 6 out of 22 respondent stations provided   accommoda-
tion for private activities in the Antarctic (COMNAP, 2004).  
14
 During the 2006-07 Antarctic season, 17,183 visitors landed near the former British research base Port 
Lockroy; the Chilean research base Gonzales Videla received 5,937 visitors; the American base Palmer 
Station received 4,537 visitors; and the Polish base Arctowski received 4,362 visitors. It is known that at 
all these sites there are souvenir shops. See http://www.iaato.org (accessed 3 October 2007). 
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Other stakeholders than NAPs could also generate economic benefits of permanent 
tourist facilities in Antarctica. First of all, multinational tourism companies willing to 
invest in an Antarctic land-based tourism project would most likely benefit. As we 
have shown earlier, the development of land-based facilities and infrastructure 
would entail tremendous construction and operational costs15. Successful enter-
prises would therefore need to generate enough income to at least meet the costs, 
but carefully balancing costs and benefits are part of any investment or develop-
ment project. 
 
Besides directly involved Antarctic stakeholders, gateway countries are believed to 
benefit substantially from the Antarctic tourism traffic passing through their cities 
(Bertram et al., 2007). It is argued that the increase of tourism in Antarctica in the 
last decade can be related to public policies and infrastructural developments in 
Antarctic gateway cities, particularly in South America. Because of the economic 
benefits from port charges, airport taxes and expenditure of undoubtedly affluent 
visitors, these gateway cities and possibly governments at a higher level have obvi-
ous reasons for promoting Antarctic tourism in the future, including land-based 
tourism. 
6.5.2 ARGUMENTS AGAINST PERMANENT TOURIST FACILITIES IN ANTARCTICA 
Potential Impacts on the Environment 
Environmental impacts for permanent land-based tourism facilities and infrastruc-
tures may be similar to its scientific counterparts, and dependent on a range of 
factors, including the eco-efficiency of construction technology and operation, the 
scale of the facility, the nature of the site, the activities undertaken, and the envi-
ronmental management practices. However, given the higher throughput of visi-
tors in order to make permanent land-based tourism economically feasible, opera-
tions will most likely result in higher levels of transport emissions, waste produc-
tion, water use, energy use, and intensified local onshore activities. This might give 
rise to increased pressure on the Antarctic flora and fauna (e.g. through increasing 
competition with wildlife for ice-free areas) and long lasting effects on highly sensi-
tive ecosystems (Germany, 2005). As the number of tourists visiting the Antarctic 
will substantially increase if land-based facilities are further developed, concerns 
with respect to cumulative impacts will increase (New Zealand, 2004a). This is all 
the more true as tourist activities tend to concentrate in the Antarctic Peninsula 
region. Furthermore, the risk of introducing diseases, micro-organisms  and/or non-
native species of plants and animals is likely to increase (Frenot et al., 2005), not 
only because the number of persons visiting the Antarctic will increase, but also 
                                                                 
15
 An indication could be the recently developed Belgian station. According to a presentation by J. Berte 
and A. Hubert, a construction budget (based on state of the art technology) of € 6.4 million was used 
(construction and equipment). The base would be operational at € 1 million per year (Berte, J. and A. 
Hubert, 2006).  
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because the actual presence on land and ice will substantially increase. This prob-
lem has not been extensively researched nor is it completely understood, but it is 
likely to occur at intensively used land-based sites. In addition, the development of 
land-based tourism will most likely lead to more flight connections and thereby 
more greenhouse gas emissions, as well as a range of other kinds of environmental 
feedback or impact that we may currently not be aware off (Amelung and Lamers, 
2007). 
Loss of Wilderness 
Wilderness has been defined from different perspectives. In the literature, the 
term wilderness “has been thought of both as a real place and as an experience” 
(Aplet et al., 2000). In respect of Antarctica, Keys describes Antarctic wilderness 
values as follows: 
 
“Antarctic wilderness values include those of remoteness, few or no people, an 
absence of human made objects, traces, sounds and smells, and untraveled or in-
frequently travelled terrain. This implies remoteness from permanent or semi-
permanent habitation (not merely an absence of it), an absence of related human 
artefacts (e.g. tracking) and disturbance and an absence of motorised transport” 
(Keys, 1999). 
 
Based on this definition, most of the Antarctic must be considered wilderness with 
the exception of, in particular, the areas where research stations are located 
(Codling, 2001). 
 
The Protocol is one of the very few international conventions that give a legal 
status to ‘wilderness values’: according to Article 3, the “protection of the Antarctic 
environment and dependent and associated ecosystems and the intrinsic value of 
Antarctica, including its wilderness and aesthetic values […] shall be fundamental 
considerations in the planning and conduct of all activities in the Antarctic Treaty 
area” (Antarctic Treaty System, 1991). This unique provision receives little serious 
attention during the international debates on Antarctic management and the im-
plementation of the Protocol (Bastmeijer, 2005), let alone in preparing environ-
mental impact assessments (Bastmeijer and Roura, 2008). Nonetheless, in view of 
this provision and the fast increase in tourism, state parties to the ATS should think 
about the future of Antarctica: should Antarctica be preserved as a ‘wilderness’ in 
which permanent human infrastructure may only be established where there is a 
pressing need (for example infrastructure needed for essential scientific research 
that cannot be conducted elsewhere)? Or is there space for further human devel-
opment and should Antarctica be considered as an ‘international park’ in which – 
comparable to other regions of the world – various values and functions are bal-
anced, for instance, through a spatial planning system? 
 
This question is of a similar character to the question on the acceptability of min-
eral resource exploitation that was discussed during the 1980s (Scott, 2001). 
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Shortly after the decision of Australia and France not to sign and ratify the Conven-
tion on the Regulation of Antarctic Mineral Resource Activities (CRAMRA), a repre-
sentative of WWF stated: 
 
“As well as being amazingly beautiful, with spectacular land and ice formations, the 
Antarctic is the only part of the world that has never been permanently inhabited by 
people. When you consider the devastation that human beings have inflicted over 
almost all of the rest of the planet, from polluted rivers and seas to degraded for-
ests, from overcrowded cities to the loss of topsoil, then the fact that there remains 
a continent almost as large as South America which so far is very little affected by 
human activities, is important to us emotionally and spiritually, as well as scientifi-
cally” (Philips, 1990). 
 
This understanding may well constitute the basic drive for adopting a policy to 
protect Antarctica as a wilderness. This would imply the adoption of a tourism 
policy that prevents the establishment of permanent facilities for tourism in Ant-
arctica and would codify the current situation in which ships may be considered as 
the ‘visitor centres’ and ‘hotels’ for the tourists that want to visit the Antarctic 
(Bastmeijer, 2007). 
Different kind of tourists visiting the Antarctic 
Permanent tourist facilities in Antarctica and improved air transportation of visitors 
may lower the price of Antarctic visits (Hemmings, 2000). Lower prices in combina-
tion with more comfortable facilities may not only substantially influence the num-
ber of Antarctic visitors, but also the kind of tourists that visit the Antarctic. As 
noted above, today’s Antarctic tourism is primarily ship-based and most tourists 
appear to have a special interest in nature and the special values of Antarctica and 
do not mind travelling two to ten days by ship to see the first iceberg or penguin. In 
the future, it may be persons who are not really interested in such values at all 
(Hummel, 1994). This may also lead to the development of different types of activi-
ties that may be characterised as ‘anywhere’ activities such as casinos, high-grade 
restaurants, shopping and other vicarious experiences. All this would substantially 
increase the other concerns discussed in this subsection and, even if stricter regula-
tions were adopted, the enforcement of such regulations would be difficult. 
Potential conflicts between tourism and scientific research activities 
At the ATCMs it has often been stated that the development of permanent tourist 
facilities in Antarctica is likely to jeopardise the privilege of scientific research under 
the ATS. For instance, from the perspective of logistics and safety, it is likely that 
facilities for tourism are planned in close range of research stations and related 
facilities. The above overview of existing facilities supports this suggestion. Conse-
quently, if land-based tourism increases, it is likely that tensions between tourism 
and scientific research and logistic activities will increase as well, e.g. through dis-
turbance of research activities. The Protocol is clear that, in case of competition 
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between tourism and scientific research, the latter should receive priority: “Activi-
ties shall be planned and conducted in the Antarctic Treaty area so as to accord 
priority to scientific research and to preserve the value of Antarctica as an area for 
the conduct of such research” (Antarctic Treaty System, 1991). The second part of 
this provision is relevant for this discussion as well: with the increase of land-based 
tourism, tourist numbers will increase as well the use of infrastructure and trans-
port (e.g. motor vehicles such as snowmobiles). Consequently, there is a risk that 
pristine areas will be visited, which may limit the scientific values of such sites in 
the shorter or longer term. 
The increasing risk of legal conflicts regarding sovereignty, jurisdiction and property 
rights 
In order to prevent conflict between claimant and non-claimant states, the Treaty 
froze the assertions of sovereignty rights over the Antarctic (Antarctic Treaty Sys-
tem, 1959). Earlier, we saw that claimant states might have an interest in strength-
ening their interests in Antarctica by developing permanent tourist facilities. Non-
claimant states, on the other hand, centre their national policies on scientific 
themes, making fewer references to tourism. If private enterprises are not pre-
vented from establishing additional permanent facilities on Antarctic land or ice, 
demands for recognition and enforcement of property or usufructuary rights by 
tourist companies or other stakeholders would be likely to occur. This would surely 
exacerbate the differences between claimant and non-claimant states, as well as 
among claimant states (New Zealand and Australia, 2006). This could cause serious 
pressure on the ATS. 
 
The risk of legal conflicts on jurisdictional issues will also increase. The only clear 
rule of jurisdiction within the Antarctic Treaty concerns observers, scientific per-
sonnel and accompanying staff, all of whom are subject to the law of their own 
country (Antarctic Treaty System, 1959). Otherwise, the Treaty calls on parties to 
harmonise their positions, since national legislation differs from one country to 
another in terms of the basis for asserting jurisdiction. Because essential obliga-
tions of the Protocol (e.g. EIA, waste management) explicitly refer to all activities 
that are subject to the report obligation of Article VII(5)(a) of the Treaty, it has been 
argued that, in implementing the Protocol, Contracting Parties should address their 
implementing legislation to their nationals, expeditions organised and/or departing 
from their territory and their ships and aircraft involved in Antarctic expeditions 
(Bastmeijer, 2002). However, research on domestic Antarctic legislation clearly 
shows that this interpretation has not determined state practice as the jurisdic-
tional scope of domestic laws differs substantially. These differences as well as the 
overlap of applicable domestic laws in concrete situations result regularly in ques-
tions and debates on which an ATCP is responsible for applying the ATS provisions. 
If in the future permanent tourism facilities were to increase, it is very likely that 
the increased number of seasonal visitors, and the need for permanent staff at 
camp sites, hotels, ports and airfields will immediately lead to conflicts over juris-
diction (New Zealand, 2005). 
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6.6  Management options for consideration 
Taking into account the discussions above, this section provides a brief inventory of 
management options for the ATCM to address the issue of permanent tourist facili-
ties in Antarctica. Depending on how the various arguments for and against are 
balanced and which arguments are emphasised, options may be based on various 
factors, such as the type of operator (governmental or private), the location of the 
facility (e.g. near research stations or in pristine areas) and the size of the facility 
and expected environmental impacts. 
6.6.1 OPTION I: NO ADDITIONAL MANAGEMENT MEASURES 
With this option, governmental and private operators would have the possibility to 
establish new permanent facilities for tourism in Antarctica, as long as they are 
subjected to applicable requirements of domestic law, e.g. the law implementing 
the Protocol. In certain ATCPs, competent authorities have the power or obligation 
under domestic law to refuse authorisation for such initiatives, but in others, this 
may be different. The legislation of certain ATCPs does not provide the government 
with the discretionary power to refuse authorisation if the more specific provisions 
(e.g. the provisions implementing the annexes to the Protocol) are respected (e.g. 
the USA). Consequently, with this option, the development of (new) permanent 
tourist facilities in Antarctica depends on domestic law and policy. This option pro-
vides space for the potential advantages of permanent facilities for tourism dis-
cussed in subsection 6.1 above, but the concerns discussed in subsection 6.2 are 
not addressed. 
6.6.2 OPTION II: CODIFICATION OF THE IAATO BYLAWS 
When considering regulation of permanent tourist facilities in Antarctica, govern-
ments should ask the question of whether and to what extent the issue has been 
addressed by the private sector itself. Particularly for Antarctic tourism issues, this 
is important as it is broadly recognised that this sector has established a strong 
system of self-regulation. Most of the tour operators active in the Antarctic coop-
erate under the umbrella of IAATO. Although much work of IAATO has been fo-
cused on ship-based tourism, more recently a new bylaw has been adopted that is 
of particular relevance for land-based tourism. Article II, Section E of the IAATO 
bylaws states: “Members of IAATO subscribe to the principle that their planned 
activities will have no more than a minor or transitory impact on the Antarctic envi-
ronment” (IAATO, 2008a). This section was included in IAATO’s bylaws in 2004 and 
is one of the examples of a management measure taken by the industry that goes 
beyond the obligations of the Protocol and illustrates at least to a certain degree 
the pro-active approach by the IAATO member organisations. 
 
As discussed in section 4 above, at the XXXth ATCM (2007) New Zealand proposed 
to adopt this norm as a (non-legally binding) ATS component through a resolution. 
In the view of New Zealand, this “would provide reassurance to members of the 
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public and to the wider international community that the ATCM is alert to the risks 
posed by the rapid expansion and diversification of tourism and other non-
governmental activities in Antarctica” (New Zealand, 2007). 
 
The question is what the exact consequences of this option would be. For instance, 
the phrase ‘no more than a minor or transitory impact’ is derived from Annex I of 
the Protocol and establishes the threshold for the most comprehensive level of 
Environmental Impact Assessment: a Comprehensive Environmental Evaluation 
(CEE). In practice, CEEs are only required for major projects, such as the establish-
ment of new research stations. It could therefore be argued that the bylaws do not 
apply to facilities on land that may easily be removed (e.g. facilities for camping 
during the summer season) or even to floating hotels. Furthermore, it may be 
questioned whether wilderness values are taken into account when assessing the 
impact level in an EIA process. If this is not the case, it could be argued that a per-
manent hotel in an area with low biodiversity and little scientific value, or near an 
existing facility, will not cause more than minor or transitory impact. This approach 
is not unlikely in view of the current EIA practice, in which wilderness values re-
ceive very little attention (Bastmeijer and Roura, 2008). 
6.6.3 OPTION III:  FULL PROHIBITION OF NEW PERMANENT FACILITIES 
A strict approach would be to adopt a full prohibition of any new permanent tourist 
facilities in Antarctica, regardless of whether facilities have governmental or private 
operators. This option would fit best when future tourism facilities are considered 
to be threatening the stability of the ATS and when emphasizing the value of Ant-
arctica as one of world’s last wildernesses.  Taking into account Antarctica’s desig-
nation as a nature reserve, devoted to peace and science (Article 2 of the Protocol), 
a policy might be adopted that any permanent structural human facility in Antarc-
tica is only allowed for extraordinary societal needs and under the condition that 
alternatives are not available. Under this policy, the establishment of a new scien-
tific research station would be acceptable if the research needs could otherwise 
not be met, but permanent facilities for tourism should not be authorised in view 
of the lower societal interests and because sufficient alternatives are available 
(ship-based tourism). It is clear that with this option, achieving the potential advan-
tages would not be compromised, while the concerns would be addressed most 
adequately. 
6.6.4 OPTION IV: PROHIBITION OF NEW PERMANENT FACILITIES EXCEPT IN THE DIRECT 
SURROUNDINGS OF SCIENTIFIC RESEARCH STATIONS WITH THE APPROVAL OF ATCPS 
An option in between options I and II and option III is a restricted state authorisa-
tion system, whereby both governmental and privately operated facilities would 
only be allowed in the direct surroundings of existing scientific research stations. 
Further, explicit authorisation by one or more ATCP governments would be obliga-
tory. The restriction in respect of location would limit adverse impacts on Antarctic 
wilderness values and on the potential values of existing pristine areas for (future) 
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scientific research. Environmental concerns would be limited through effective 
cooperation on environmental issues with the station management, which should 
be the subject of the conditions for authorisation. Depending on the size and inten-
sity of the activities, the number of stakeholders involved and the specific charac-
teristic of the location, the designation of the area as an Antarctic Specially Man-
aged Area under Annex V to the Protocol could be considered. 
6.7 Conclusion 
Antarctic tourism activities are broadly recognised as “human activities that offer 
both threats and benefits to Antarctic conservation” (Philips, 1990). It may be ar-
gued that there should be opportunities for people to experience the Antarctic and 
to enjoy its beauty and relatively untouched environment, but the rapid develop-
ments in Antarctic tourism raise various concerns regarding environmental im-
pacts, human safety and other issues. So far, Antarctic tourism has primarily been 
ship-based, but this may change in the near future. As shown in section 4, perma-
nent tourism facilities in Antarctica, supported by NAPs, are already increasing as 
well as the collective use of infrastructure by NAPs and private operators. In view of 
developments in the Antarctic tourism industry (e.g. increase of operators and 
ships, stricter regulation of ship-based tourism over the years) and certain global 
developments (e.g. the worldwide increase of interest in nature based tourism and 
the fast growth of new markets) it is likely that land-based tourism in Antarctica 
will further develop (France, 2004). 
 
It has been advocated that permanent tourist facilities in the Antarctic conflict with 
Article 3 and other provisions of the Protocol, but this is an interpretation that is 
not generally shared by all ATCPs. Currently, the ATS instruments do not prohibit 
the establishment of new permanent facilities for tourism. For instance, EIA is a 
valuable instrument to ensure that potential environmental impacts of activities 
are reported and taken into account in the decision making process on such activi-
ties; however, the Protocol does not provide clear normative guidance on whether 
the activity should be authorised. 
 
It is our view that the counterarguments and related concerns in respect of perma-
nent facilities for tourism are more convincing than the arguments in favour of such 
facilities. Future development of permanent land-based facilities creates clear risks 
for the ATS objectives. These objectives are in the interest of all mankind, while 
most of the benefits of permanent tourism facilities focus on individual interests. 
Timely regulatory action fits well in the pro-active approach that has been charac-
teristic for the ATS (e.g. prohibitions on commercial sealing (1972) and commercial 
mining (Article 7 of the Protocol) before such activities were initiated). The more 
permanent facilities for tourism are established, the more difficult it will be to 
agree on regulatory measures, particularly in view of the potentially high commer-
cial interests involved and the ‘permanent’ character of the activities. Furthermore, 
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the many decades of ship-based tourism activities to the Antarctic make clear that 
restricting or even prohibiting permanent facilities for tourism does not close the 
Antarctic to tourists. Therefore, the issue requires explicit regulation by the ATCM. 
The concerns are too serious to depend solely on the policy of the industry, devel-
oped by IAATO. Furthermore, in view of the likeliness of future developments, such 
regulatory action should be taken in the short term. 
 
In respect of the most favourable options for regulation, different views can lead to 
different management options. Those in favour of a full prohibition would consider 
the issue of permanent facilities for tourism a fundamental policy issue that directly 
touches upon the future of Antarctica. In certain other parts of the world, wilder-
ness protection may be difficult, for instance because this would unreasonably limit 
development opportunities for local communities; however, in the absence of 
permanent human habitation in the Antarctic, the international community has a 
unique opportunity (one might call it a ‘luxury’) to protect this wilderness in its 
(almost) purest form. It is true that some small portions of Antarctica have already 
lost their wilderness character, but this is not a good argument to continue a policy 
that is characterised by a slow but steady degradation of untouched nature (De 
Poorter, 2000). In view of the influences of mankind on the rest of our planet, the 
international community should take this opportunity. One of the components of 
such an ‘Antarctic Wilderness Policy’ would be to prevent permanent facilities for 
tourism and to keep tourism ship-based. 
 
Those in favour of a state-authorisation system would stress that a full prohibition 
might not be acceptable to a number of ATCPs, at least not in the short term. 
Moreover, the state-granted scheme as discussed above would work as a de facto 
prohibition of any new permanent tourism facility outside the areas of existing 
scientific stations, while the requirement of governmental authorisation and the 
possibility to attach conditions to such an authorisation provide opportunities to 
promote sustainability.16 Finally, such a system would build toward the funding of 
science by tourism, which is perfectly consistent with the consideration of science 
as a paramount value within the ATS. 
 
The primary aim of this contribution was to provide the international community 
with relevant information to continue the debate. With the adoption of Resolution 
5 (2007), the ATCPs agreed to “discourage any tourism activities which may sub-
stantially contribute to the long-term degradation of the Antarctic environment and 
its dependent and associated ecosystems” (Antarctic Treaty System, 2007b). Given 
the likelihood of future initiatives for establishing new permanent land-based facili-
                                                                 
16
 Certain concerns would require further consideration. For instance, questions arise regarding the 
numbers of tourists that may visit the facility each season and the activities they undertake. Further-
more, the option might be considered controversial from a sovereignty point of view; for instance, 
ATCPs may consider sponsorship by a claimant state as an initiative to strengthen the sovereignty claim, 
which could create tensions between governments. 
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ties for tourism in Antarctica and the serious concerns discussed above, the ATCPs 
should take responsibility and start the discussion on what this resolution exactly 
means in respect of permanent facilities for tourism. 
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Chapter 7 
SELF-REGULATION IN ANTARCTIC TOURISM: 
EXPLORING THE INSTITUTIONAL ROBUSTNESS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on: 
 
Lamers, M., Haase, D., Amelung, B. (2009) Self-regulation in Antarctic tourism: exploring the conditions 
for success and failure. In: Lakhsmi, L. (ed.) Tourism and Law: Cross Country Perspectives. Hy-
derabad: Amicus Books. Pp: 69-99. 
Haase, D., Lamers, M., Amelung, B. (2009) Heading into uncharted territories: Exploring the institutional 
robustness of self-regulation in the Antarctic tourism sector. Journal of Sustainable Tour-
ism17(4): 411-430. 
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7.1  Introduction 
Key selling points of tourism in Antarctica and other remote areas are their pristine 
wilderness, unique and undisturbed wildlife, and dramatic landscapes. These at-
tractions can be qualified as ‘commons’ (Healy, 1994; Briassoulis, 2002; Healy, 
2006), implying that their use is subtractable and non-exclusive. The level of en-
joyment that a tourist gets out of visiting Antarctica diminishes as the number of 
other tourists increases. The presence of other tourists makes the area less pris-
tine, disturbs the wildlife, and spoils the landscapes. Avoiding this by excluding 
‘others’ from enjoying the commons is very difficult, if not impossible. On the con-
trary, more and more people visit the area, seeking to (privately) enjoy the same 
attractions, thereby further reducing their quality. Apart from impacts on tourism 
itself, Antarctic ecosystems as well as the research activities of the national pro-
grammes may be affected by increased visitation. So far, no major biophysical im-
pacts of tourism in the Antarctic have been determined (Hofman and Jatko, 2000; 
Naveen et al., 2001; Pfeiffer and Peter, 2004), but monitoring programmes are far 
from comprehensive, and there are concerns about potentially cumulating impacts. 
 
The issue of the commons is by no means unique to Antarctic tourism. It is a major 
factor behind the general tendency of tourism to “kill the goose that lays the 
golden eggs” (Glasson et al., 1995). In destinations around the world, tourism inevi-
tably reduces the quality of many attractions, be they natural, cultural or social. 
This common observation has led to all kinds of proposals to limit the number of 
tourists or the growth of tourism in destinations. A whole literature on carrying 
capacity developed in the 1970s and 1980s, a concept which was later practically 
abandoned, largely because of difficulties in determining carrying capacity in prac-
tice (Lindberg et al., 1997; McCool and Lime, 2001). The issue of dealing with the 
commons as tourist attractions and avoiding their demise also resonates in the 
current debate on sustainable tourism (Hunter, 1997; Butler, 1999; Sharpley, 2000; 
Briassoulis, 2002; Johnson, 2002; Saarinen, 2006). 
 
Taking an even broader perspective, the issue of the commons is a key challenge 
for sustainable development. Commons are at the heart of many of the world’s 
most pressing problems, including climate change (the atmosphere as a commons), 
deforestation (land as a de facto commons) and overfishing (fish as a commons). A 
large literature has been dedicated to the tendency of commons use to end in 
tragedy. Olson (1965) claimed that no self-interested person would contribute to a 
public good, unless the number of individuals participating was small and there was 
coercion or some other incentive to make individuals act in their common interest. 
This argument, also known as the ’zero-contribution thesis’ was adopted in the 
Tragedy of the Commons theory developed shortly afterwards (Hardin, 1968). Har-
din attributed the demise of common pool resources to a constant tension be-
tween rational individual behaviour and rational group behaviour. When a group of 
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individuals is confronted with controlling a shared resource, individual group mem-
bers have an incentive to increase their use of the resource, because they can keep 
the additional benefits to themselves, while sharing the costs of resource degrada-
tion with the other group members. 
 
Hardin concluded that resource degradation might be prevented by securing pri-
vate ownership or state-enforced rules for the use of commons (Hardin, 1968). 
Both are no option in the Antarctic, where no state has exclusive sovereign author-
ity. A number of authors (Feeny et al., 1990; Ostrom, 1990; 2005) have increasingly 
challenged Hardin’s view on the inevitability of tragedy, opening up new avenues 
for sustainable management of the commons. Ostrom et al., (1999) stated that 
although some tragedies have occurred, in many cases self-organised groups of 
individuals successfully governed common pool resources over many years. 
 
Antarctic tourism management presents a clear case of successful self-organisation, 
driven by the clear collective interest of users in maintaining the quality of the key 
attractions. The majority of Antarctic tour operators are organised under the um-
brella of the International Association of Antarctica Tour Operators (IAATO). This 
self-regulatory organisation has played a major role in achieving the tour operators’ 
relatively strong record in terms of safety and environmental sensitivities 
(Splettstoesser, 2000; Splettstoesser et al., 2004; United Kingdom, 2004a). IAATO 
has put a consistent and practical set of guidelines into place, and is widely com-
mended by various Antarctic Treaty Consultative Parties (ATCPs) for the results that 
have been achieved (Bastmeijer and Roura, 2004; Haase et al., 2007). Successful as 
IAATO may be, its achievements are no guarantee for future excellence. The Ant-
arctic community has relied heavily on self-regulation by the tourism industry, but 
this strategy entails significant risks. Internal factors such as diverging interests 
among IAATO members, and non-compliance by individual entrepreneurs, may 
upset the current equilibrium. External factors, such as new environmental or 
safety regulations, may be equally challenging. Thinking about the future of tour-
ism management in Antarctica thus raises the question of how robust IAATO as a 
self-regulatory framework is. 
 
A well-established benchmark against which to test this robustness is provided by 
Ostrom (1990; 1998; 2000; 2005), who developed a set of design principles for 
setting up robust institutions to manage common pool resources. This article ex-
plores the robustness of IAATO by examining its strengths and weaknesses using 
Ostrom’s set of design principles. These design principles are presented in the next 
section of this article, following the discussion of the methods used for data collec-
tion. The resulting assessment of the strengths and weaknesses of Antarctic tour-
ism self-regulation provides the main focus of this chapter. Based on information 
about the development of Antarctic tourism as well as the status of industry self-
regulation, Ostrom’s (2005) institutional design principles will be applied to the 
IAATO case in order to discuss trends in Antarctic tourism and their consequences 
for collective action. 
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7.2 Data and analytical framework 
An assessment of the strengths and weaknesses of Antarctic tourism self-regulation 
requires in-depth factual knowledge about the functioning of the self-organised 
resource user group of tour operators and its regulatory context. It also requires 
broad knowledge of the perspectives of key stakeholders on what IAATO is, could 
be and should be. The academic Antarctic tourism literature and Antarctic Treaty 
System (ATS) documents provide a wealth of information, but they lack crucial 
insights, in particular on decision-making processes, and subjective viewpoints. 
 
Complementary to the literature analysis, qualitative data were therefore obtained 
through semi-structured stakeholder interviews. Interview participants were se-
lected through an initial analysis of relevant policy and operational documents and 
according to references and recommendations by the Antarctic community and the 
participants themselves. Due to the focus of the interviews on operational and self-
regulative aspects of Antarctic tourism, the majority of the interview participants 
selected were representatives of the Antarctic tourism sector. Table 7.1 illustrates 
the composition and affiliation of the interview participants. 
 
Altogether, 33 interviews were conducted by the three authors with 29 key-
stakeholders. Four stakeholders were interviewed twice on the issue by two differ-
ent authors. In accordance with human ethics regulations and in order to maintain 
the confidentiality of the data, the identity of the interviewees will be protected 
and a coding system has been used, as identified in Table 7.1. All interview partici-
pants are reputable and knowledgeable Antarctic tourism stakeholders with a func-
tion directly related to Antarctic tourism, regulation or monitoring. The quality of 
the information provided in the interviews was cross-checked with other inter-
views, available documents and literature. The stakeholder interviews were con-
ducted between January 2006 and February 2008 and generally lasted between 45 
and 90 minutes. 
 
Despite utilising a general topic guide to sustain a focus on the current state, the 
anticipated future development and a range of regulatory and operational aspects 
of Antarctic tourism, the interviews followed an open, and free-flowing conversa-
tional pattern. The issue of robustness of the self-regulatory regime was explicitly 
part of the interview guidelines of all three interviewers. With the permission of 
the participants, all interviews were recorded and transcribed in their entirety. The 
participants were given the chance to review the transcripts prior to their analysis. 
An iterative and modified constructivist grounded-theory approach as suggested by 
Pidgeon and Henwood (2004) guided the analysis of the interviews with themes 
and categories both prescribed by the topic guide used during the interviews and 
emerging from the data evaluating the performance of self-organisation. 
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Table 7.1: Categorisation and coding of the interviews 
 
Coding 
 
Category 
 
Characteristics 
 
Position 
 
Int* Date 
O1 Organiser 
Ship-based with land-
ings (< 200 pax.)  
Director 
DH 
1-5-2006 
O2 Organiser 
Ship-based with land-
ings (< 200 pax.)  
Co-owner and expe-
dition leader  
DH 
28-4-2006 
O3 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Co-owner and expe-
dition leader 
DH 
26-4-2006 
O4 Organiser 
Ship-based with land-
ings ( < 200 pax.) 
Sales and marketing 
manager 
DH 
ML 
30-4-2006 
16-6-2007 
 
O5 Organiser 
Ship-based with land-
ings (200–500 pax.) 
Expedition leader/ 
lecturer/scientist 
DH 27-4-2006 
 
Organiser 
Ship-based with land-
ings (< 200 pax.) 
Expedition leader/ 
lecturer/scientist 
DH 
26-4-2006 
O7 Organiser Industry association 
Upper-level repre-
sentative  
DH 
ML 
23-12-2006 
7-6-2007 
O8 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Co-owner and expe-
dition leader 
DH 
2-11-2006 
O9 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Lecturer/scientist 
DH 
14-12-2006 
O10 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Sales and marketing 
manager; lecturer  
DH 
7-3-2007 
O11 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Expedition leader/ 
lecturer/scientist  
DH 
ML 
10-3-2007 
27-11-2006 
 
O12 Organiser 
Ship-based with land-
ings (> 500 pax.) 
Expedition leader 
DH 
ML 
25-4-2006 
22-6-2007 
 
O13 Organiser 
Ship-based with land-
ings (< 200 pax.) 
Director  
ML 
12-6-2007 
O14 Organiser 
Tour agent of Antarctic 
cruises  
Director  
BA 
19-2-2008 
* Interviewer represented by initials 
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Table 7.1: Continued 
 
Coding 
 
Category 
 
Institution 
 
Position 
 
Int* Date 
M1 Monitor Environmental NGO Former representa-
tive 
DH 25-4-2006 
M2 Monitor Environmental NGO Representative DH 3-5-2006 
M3 Monitor Environmental NGO Representative DH 12-4-2006 
M4 Monitor University  Antarctic tourism 
researcher 
ML 6-6-2007 
M5 Monitor University Antarctic tourism 
researcher 
ML 8-6-2007 
M6 Monitor NAP Environmental 
officer ( USA) 
ML 14-6-2007 
M7 Monitor NAP Logistical director 
(USA) 
ML 14-6-2007 
R1 Regulator ATCP government  
Upper-level repre-
sentative (Germany) 
DH 
13-1-2006 
R2 Regulator ATCP government  
Upper-level repre-
sentative (USA) 
DH 
28-4-2006 
R3 Regulator ATCP government  
Upper-level repre-
sentative (USA) 
DH 
3-5-2006 
R4 Regulator ATCP government  
Upper-level repre-
sentative (USA) 
ML 
13-6-2007 
R5 Regulator ATCP government  
Upper-level repre-
sentative (Chile) 
ML 
BA  
15-1-2008 
R6 Regulator ATCP government 
Upper-level repre-
sentative (Argentina) 
ML 
BA  
18-2-2008 
R7 Regulator Antarctic Treaty System  
Upper-level repre-
sentative 
ML 
BA  
19-2-2008 
R8 Regulator Antarctic Treaty System 
Upper-level repre-
sentative 
ML 
BA  
19-2-2008 
* Interviewer represented by initials 
 
A systematic assessment of tourism self-organisation in Antarctica requires an 
analytical framework, a set of criteria against which performance can be evaluated. 
A conceptualisation is needed of what constitutes a robust system for self-
organisation and collective action when dealing with commons. Developing such a 
conceptualisation is at the heart of Elinor Ostrom’s extensive academic work. Ob-
serving that in many cases, individual users manage to restrict themselves and 
share the benefits of the resource through collective action (Ostrom, 2006), she set 
out to find the determinants of success. The result was laid down in a set of design 
principles (Ostrom, 1990; 2000; 2005) that are important for enduring and robust 
institutions. Ostrom’s design principles for robust institutions governing common 
pool resources (see Box 7.1) were derived from extensive, long-term studies span-
ning more than a decade and scrutinised during colloquiums, mini-conferences and 
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working group meetings at the Workshop in Political Theory and Policy Analysis, an 
interdisciplinary research centre based at the University of Indiana (WPTPA, 2008). 
 
Box 7.1:  Design principles for robust common pool regimes (Ostrom, 2005: 259) 
 
 
 
Extensive empirical studies of the institutional arrangements employed by success-
ful self-organised common pool systems, as discussed by Ostrom et al. (1992), 
Ostrom and Gardner (1993), Ostrom et al. (2002), form the backbone of Ostrom’s 
theory. Local specificities should always be taken into consideration, including local 
complexities within communities and the dynamic nature of environments (Mehta 
et al., 2001; Steins, 2001; Cleaver, 2002). However, numerous insightful applica-
tions of Ostrom’s theory in conjunction with other common pool resource regimes, 
including Antarctic resources, serve as evidence that Ostrom’s design principles are 
generic enough to justify their application as the analytical framework for the Ant-
arctic tourism case. 
1. Clearly defined boundaries 
The boundaries of the resource system and the individuals or households with rights to harvest 
resource units are clearly defined. 
2. Proportional equivalence between benefits and costs 
Rules specifying the amount of resource products that a user is allocated related to local conditions 
and to rules requiring labour, materials, and/or money inputs. 
3. Collective-choice arrangements 
Many of the individuals affected by harvesting and protection rules are included in the group who 
can modify these rules. 
4. Monitoring 
Monitors, who actively audit biophysical conditions and user behaviour, are at least partially ac-
countable to the users and/or are the users themselves. 
5. Graduated sanctions 
Users who violate rules-in-use are likely to receive graduated sanctions (depending on the serious-
ness and context of the offense) from other users, from officials accountable to these users, or from 
both.  
6. Conflict-resolution mechanisms 
Users and their officials have rapid access to low-cost, local arenas to resolve conflict among users 
or between users and officials. 
7. Minimal recognition of rights to organise 
The rights of users to devise their own institutions are not challenged by external governmental 
authorities, and users have long-term tenure rights to the resource.  
8. Nested enterprises (for resources that are parts of larger systems) 
Appropriation, provision, monitoring, enforcement, conflict resolution, and governance activities 
are organised in multiple layers of nested enterprises. 
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7.3 Tourism regulation in Antarctica 
Antarctica, or more precisely the area south of 60°S Lat., is considered an interna-
tional common (Buck, 1998), or global common (Joyner, 1998), and is governed by 
28 ATCPs within the realm of the ATS (Joyner, 1994). Annual Antarctic Treaty Con-
sultative Meetings (ATCMs) facilitate the discussion among the ATCPs of areas of 
concern and the development of policy agreements, for which consensus is re-
quired. Within the ATS, tourism is largely regulated by the Protocol on Environ-
mental Protection to the Antarctic Treaty (Protocol), which governs all human ac-
tivities in the Antarctic Treaty area. An important issue for tourism providers is the 
Protocol’s requirement for environmental impact assessments to be made for any 
Antarctic activity originating from Treaty nations. In recent years, a number of 
voluntary and binding measures were added to the catalogue of tourism regula-
tions through the ATS on issues such as pre-trip and post-trip notification, compul-
sory contingency planning and insurance, and site guidelines for visitors (Antarctic 
Treaty System, 2004; Molenaar, 2005; Antarctic Treaty System, 2007b; Haase, 
2008). 
 
Despite the progress made, Antarctic tourism regulation by the ATCPs has been 
considered weak. The decision making and implementation process is arguably too 
slow to deal with the dynamic tourism industry (Bastmeijer and Roura, 2004). Many 
regulations specifically applying to Antarctic tourism are not legally binding. Those 
that are binding are implemented through the domestic legislation of individual 
ATCPs, leaving much room for national translation and interpretation (Kriwoken 
and Rootes, 2000; Bastmeijer, 2003). In addition, the rules cannot be policed and 
enforced effectively in the field (Tracey, 2001; Molenaar, 2005), and they do not 
apply to operators from Third Party states. For an in-depth treatise of the legal and 
jurisdictional peculiarities, the reader is referred to elsewhere in the literature 
(Beck, 1990; Richardson, 2000; Bastmeijer, 2003; Hemmings and Roura, 2003; 
Bastmeijer and Roura, 2004; Molenaar, 2005). 
 
In several respects, the lack of regulation is of no advantage to the tourism indus-
try; for a proper functioning of the business, some coordination is needed. Unlikely 
as it may sound for this vast continent, Antarctic tourism struggles with congestion. 
Due to the harsh climate, tourism activities are confined to a relatively short period 
of the year, largely running from November to March, and concentrated around a 
limited number of landing sites. In search of attractions, such as interesting geo-
logical and historical features, research stations and wildlife, which are within easy 
distance from South America, ship-based tourism is centred around the Antarctic 
Peninsula region (Enzenbacher, 1992; Hughes and Davis, 1995; Cessford, 1997; 
Mason and Legg, 1999). Out of all available sites at the Antarctic Peninsula, fewer 
than ten are visited by more than 10,000 people each year (IAATO, 2008b). 
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To avoid having several ships at the same place at the same time, activities need to 
be coordinated. Consequently, an important aspect of IAATO’s general policies is 
the coordination of operator activities in accordance with the one ship, one place, 
one moment principle (IAATO, 2006a). A web-based ship scheduler is utilised to 
coordinate the itineraries of individual operators in such a way that interference 
and the visible lining up of vessels at landing sites are avoided. Several months in 
advance, tour operators are required to enter their schedules online, and under 
consideration of site-specific aspects such as the environmental sensitivity and 
existing site-specific guidelines, landing sites are allotted on a first-come, first-
served basis. Although at present, there is no requirement for non-members to 
notify their Antarctic itineraries, IAATO tries to encourage these operators to enter 
their itineraries in the ship scheduler as well, in order to achieve smooth cruise 
operations without overlaps at landing sites. Other motives for coordination are 
the protection of tourism resources, and safety concerns. Arrangements for mutual 
assistance between tour operators in cases of emergency provide additional secu-
rity, on top of the extensive preparation and ample experience that each individual 
tour operator needs to operate in the harsh Antarctic conditions. Recent experi-
ence with near-disasters, e.g. the grounding of the M/S Nordkapp (Norway, 2007) 
or the sinking of the M/S Explorer (Stewart and Draper, 2008), has revealed that 
such arrangements are no luxury. The same holds for arrangements to maintain the 
integrity of the key attractions for tourism in Antarctica, such as rules for waste 
disposal, and for the interaction with wildlife. 
 
When tourism to Antarctica took off in the late 1980s, tour operators had good 
reasons to organise themselves, coordinate travelling schedules, and institutional-
ise best-practice guidelines (Splettstoesser, 2000; United Kingdom, 2004a). In 1991, 
seven tour operators founded the IAATO in order to advance and promote safe, 
environmentally sound and responsible travel to Antarctica (Splettstoesser, 2000). 
A further, rarely cited reason for the establishment of IAATO in the early 1990s was 
the ‘friendly coercion’ of US-based tour operators by the U.S. National Science 
Foundation to be organised and have a central communication point (M6, 2007; 
O7, 2006; R1, 2007). 
 
Over the years, IAATO has grown to a total of 102 members from a wide range of 
countries, although most of the tour operators are based in affluent Western coun-
tries in Europe and North America (IAATO, 2007b; 2008c). Given the unpredictabil-
ity of the Antarctic climate, seasonal plans and schedules must always be comple-
mented with day-to-day communication between operators. IAATO therefore es-
tablished guidelines for such communication, which are considered to be of utmost 
importance (O6, 2006; 2007). Other guidelines introduced by IAATO relate to prac-
tical aspects of tourist management such as briefings, a reiteration of the impor-
tance of environmentally sound behaviour, debriefings, and a high guide-passenger 
ratio (1:20). In order to remain members in good standing in the eyes of their 
peers, IAATO members voluntarily impose upon themselves stringent codes of 
conduct and guidelines for visitors and operators in the Antarctic. Although no 
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regular internal review processes are in place for full IAATO members, compliance 
with existing guidelines, which have been developed from best practices, is en-
sured through self-monitoring and peer pressure (O4, 2006; O5, 2006). These 
guidelines aim at guiding behaviour by providing instructions and the reasoning 
behind these instructions (Mason and Legg, 1999), a strategy which has been 
commended by Johnston (Johnston, 1997). The resulting operational rules are 
institutionalised in the bylaws of the association. Detailed accounts of the rules and 
guidelines are given elsewhere and will not be recounted in detail here 
(Splettstoesser and Folks, 1994). 
 
Faced with a rapid development of Antarctica as a tourism destination and the 
increasing numbers of operators including the Antarctic in their itineraries, it is 
necessary to question whether IAATO will be able to maintain its positive record in 
terms of self-regulating the use of the Antarctic tourism resource. Ostrom et al. 
(1999) argued that the greater the number of participants controlling a common 
pool resource, the more difficult it would be to effectively self-regulate resource 
use. Does IAATO have the capability to counterbalance the organisational, monitor-
ing and compliance problems associated with an increasing number of participating 
tour operators so that joint benefits continue to outweigh membership costs? To 
shed some light on this question, the following section discusses the main vulner-
abilities and strengths of IAATO within the framework of Ostrom’s design principles 
for robust institutions. 
7.4 The robustness of the Antarctic tourism self-regulatory regime 
7.4.1 WELL-DEFINED BOUNDARIES 
Despite various definitions of the continent in the geophysical, biological or geopo-
litical sense, the physical boundaries of the Antarctic resource system are generally 
well accepted (Buck, 1998). Antarctica possesses a strong natural boundary, its 
geophysical isolation, which can be considered as a barrier of entry. Antarctic tour-
ism businesses and impacts can be traced across the globe, so are the regulatory 
institutions that directly or indirectly steer Antarctic tourism development (Mole-
naar, 2005). However, when analysing Antarctic tourism regulation it is sensible to 
apply the legal and geopolitical boundary of 60° S Lat. of the Antarctic Treaty Sys-
tem. As Antarctic tourism is often regarded as a wilderness experience (Cessford, 
1997; Davis, 1999; Maher et al., 2001), the main resource utilised by Antarctic tour 
operators is wilderness space. Here, the quality of space is of utmost importance 
along with a clear preference for easily accessible sites with abundant wildlife, 
historic monuments or research stations (Cessford, 1997; Mason and Legg, 1999). 
In order to protect space, or the right to use space for their members, IAATO advo-
cates the one ship, one place, one moment principle as described previously. None-
theless, operators remark that getting the favoured popular slots is becoming in-
creasingly problematic, especially for larger vessels that have a limited number of 
sites that can be visited (O12, 2007). Therefore, it would be advisable to give larger 
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vessel operators a head start in the process of reserving slots at certain landing 
sites (Ibid). Another pertinent question arises – what will happen if high-quality 
space becomes scarce relative to the number of vessels active in the Antarctic? The 
current trends of rapidly increasing visitor numbers (Bastmeijer, 2003; Hemmings, 
2004; Molenaar, 2005) as detailed in Figure 3.1 indicate that such a scenario may 
not be totally inconceivable. 
 
Ostrom (2005) stressed that defining the boundaries of groups of users clearly in 
order to be able to deal with free-riding would be as important as defining the 
boundaries of the resource system itself. With respect to Antarctic tourism, the 
clear delineation of user groups and the excludability of non-members are very 
tricky. Two main resource governance regimes with different levels of decision-
making power coexist for Antarctic tourism. The ATCPs govern all aspects of human 
activities (for members from the Treaty nations) south of 60° S Lat., and IAATO self-
governs the activities of Antarctic tourism operators. Both regimes are applicable 
only to members or, in the case of the ATS, to Treaty nations, allowing non-
members to use the Antarctic resource pool freely without legal hindrance (Mole-
naar, 2005). This non-excludability of non-members constitutes a great legal and 
political challenge which might even gain in significance once technological ad-
vancement results in diminishing the importance of the natural barrier as a ‘gate-
keeper’ to the Antarctic. 
 
To complicate the case, looking at Antarctica as a single resource unit is problem-
atic. It is far too complex and large to allow its meaningful resource management 
as a single unit. Therefore, it might be useful to create boundaries for smaller man-
ageable resource units (e.g. Antarctic regions or individual landing sites) in order to 
facilitate improved governance of the system. This idea of zoning has been advo-
cated for Antarctica or other regions (Tangley, 1988; Page and Dowling, 2002; Gill, 
2004; Haase, 2008) and may allow for the creation of ‘no-go zones’, besides the 
existing ASPAs and SSSIs, that could be turned into sanctuaries for wildlife. Zoning 
allows for targeted and site-specific management that takes into consideration the 
specific characteristics and ecological significance of a diverse set of smaller geo-
graphical areas. In the Antarctic context, the importance of micro-management 
through zoning is currently demonstrated by the development of a growing num-
ber of site specific guidelines (see ATS Resolutions 5 [2005], 2 [2006] and 1 [2007] 
(see respectively Antarctic Treaty System, 2005; 2006; 2007b). 
7.4.2 PROPORTIONAL EQUIVALENCE BETWEEN BENEFITS AND COSTS 
The main direct costs incurred by IAATO members are represented by the member-
ship fees consisting of an annual due for IAATO members and, if applicable, pas-
senger fees (IAATO, 2008a; O10, 2007; O11, 2007). Generally, IAATO members 
apply the user-pays principle and pass the cost of an IAATO membership on to the 
tourists. Furthermore, all costs related to an IAATO membership application, in-
cluding the provision of passage for an observer, have to be covered by the tour 
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operator. According to the IAATO bylaws, to be accepted as a member, a company 
must support IAATO’s objectives; abide by the association’s bylaws and the provi-
sions of the ATS; be active in operating tours to Antarctica at least once every three 
years; and be accepted by two-thirds of IAATO members in good standing (IAATO, 
2008a). In addition, on one of their Antarctic itineraries, associate members apply-
ing for (full) membership have to carry an observer, typically an IAATO outsider and 
Antarctic tourism expert, whose report needs to be submitted to the membership 
body. The observer’s report will then be circulated and reviewed by IAATO mem-
bers in good standing, and a vote will be passed during an AGM. 
 
Additional membership costs include travel, accommodation, subsistence and 
other expenses linked to the attendance of AGMs as well as the time that has to be 
set aside for AGMs and for committee work. The time necessary for these tasks 
depends on the degree of involvement of the respective operators in the decision-
making processes. Time also has to be reserved for administrative work in conjunc-
tion with IAATO membership requirements. Examples include regular communica-
tion with the executive committee, developing detailed itineraries for activities in 
the upcoming season and providing these itineraries to IAATO and other members 
by means of a web-based ship scheduler, and reporting back on last season’s activi-
ties and any experienced or observed problems (O2, 2006; O3, 2006; O4, 2006). 
Finally, costs could attach to constraints in resource use imposed by IAATO guide-
lines through the previously mentioned one ship, one place, one moment principle 
(IAATO, 2006a) or by operating self-sufficiently in the wilderness. 
 
IAATO membership includes a range of intangible benefits. IAATO is acknowledged 
as an association that promotes and practices environmentally sound tourism in 
the Antarctic creating a positive pubic image (Splettstoesser, 2000). IAATO also 
represents the interests of tour operators at international meetings, and in particu-
lar at ATCMs, where IAATO can provide its expertise and influence decision-making 
(Herr, 1996; Murray and Jabour, 2004). In addition, IAATO members benefit from 
sharing information, jointly filing permits and EIAs in some Treaty countries, and 
the preference that some ATCPs give to IAATO tour operators for station visits and 
landings on national territory. For instance, British stations and sub- Antarctic Is-
lands only accept visits by IAATO members (United Kingdom, 2004a). 
 
Consistently increasing membership numbers over the years (IAATO, 2007b; 2008c) 
are an indication that most tour operators perceive the benefits of being a member 
of IAATO as outweighing the costs. This being said, free-riding continues to present 
a challenge, particularly as IAATO tries to include non-members in their ship sched-
uling system such that non-members benefit from the same high-quality resource 
use without visual disturbance by other vessels. 
 
Until recently, two US-based large-vessel operators, Orient Lines and Discovery 
World Cruises, organised Antarctic cruises outside the IAATO framework. Both 
companies operated vessels with a capacity of more than 500 passengers, although 
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Orient Lines capped the number of passengers for their Antarctic itinerary at a 
maximum of 500, and fall outside IAATO’s category of ship-based tourism with 
landings. They included landings in their itineraries, but aside from that they largely 
operated in accordance with IAATO’s general principles and policies and had ex-
perienced expedition leaders (O12, 2006, 2007). Recently, Orient Lines has left the 
Antarctic tourism market by selling the M/S Marco Polo. Discovery World Cruises 
apparently plan to apply for IAATO membership, a move that has been anticipated 
for some time by IAATO tour operators (O2, 2006; O3, 2006; O10, 2007; O12, 2006; 
O12, 2007). Despite the reduction in the number of non-member operators, there 
is concern among IAATO members that free-riders may adversely impact their 
reputation and degrade the environment as their activities cannot be adequately 
monitored (O6, 2006). Moreover, potential non-members cannot be excluded from 
enjoying the utilisation of the resource. Apart from these large-vessel operators, 
the non-IAATO Antarctic tourism sector is dominated by small yachts and other 
organisers of small-scale polar expeditions from various countries. 
7.4.3 COLLECTIVE-CHOICE ARRANGEMENTS 
As a self-organised institution, IAATO was founded on the principles of participa-
tory decision-making. Facilitated through committee work, IAATO guidelines and 
policies are developed in consultation with the membership body. Decision-making 
is finalised during the AGMs, when members vote on proposed guidelines, rules or 
recommendations. Members are encouraged to participate in committees and 
contribute to policy-making directly, but in this regard individual involvement and 
initiatives differ among the individual members (O2, 2006). 
 
Over the years, the development and wide application of a set of practical opera-
tional codices and guidelines have proven IAATO’s adaptive capacity and high levels 
of participation. To give one example, in recent years, as a result of growing num-
ber of larger tourist vessels (i.e. carrying more than 400 passengers) with the desire 
to conduct landings, the bylaws were adjusted with the ships’ size limits for land-
ings being set to 500 passengers (IAATO, 2002c). Although such adaptations have 
been criticised for being a relaxation of the operational standards, they are an indi-
cation of IAATO’s capacity to respond to changing conditions and structure of the 
tourism industry. Increasing numbers and types of operators involved in decision-
making within IAATO are believed to make collective decisions more and more 
difficult (M3, 2007). IAATO may again be forced to adapt its bylaws and guidelines 
to emerging conditions, and such adaptations are unlikely to result in improve-
ments to IAATO’s environmental standards. Strict guidelines will have to be loos-
ened to guarantee a continuously high level of inclusiveness among Antarctic tour 
operators. As operational rules have been developed by the ‘older’ generation of 
member companies, new entrants might not share the same norms, which may 
cause a transmission failure from one generation of tour operators to the next. As a 
result, both new and old participants might see membership costs exceeding the 
benefits and decide to terminate their membership. 
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7.4.4 MONITORING, GRADUATED SANCTIONS AND CONFLICT RESOLUTION 
IAATO maintains two different approaches to monitoring. On an internal level, 
members monitor fellow members continuously (Haase et al., 2007). Any infringe-
ments or problems are reported to the Executive Committee and subsequently to 
the other members, who decide on appropriate actions. Secondly, specific and 
external monitoring is required when operators apply for (full) membership, as 
explained previously. 
 
From an institutional perspective, this monitoring system works well as various 
IAATO members have attested. IAATO members attempt to remain in good stand-
ing and want to adhere to the rules that have been decided on collectively (O10, 
2007). The love for the Antarctic that many of the current operators express (Haase 
et al., 2007), and the wish to keep the environmental standards up (Richardson, 
2000), propel them towards institutionalised cooperation and coordination. Per-
sonal communication, peer pressure and the aforementioned dedication to remain 
members in good standing also aid the resolution of conflict and decrease the like-
lihood of conflicts arising. As long as IAATO members describe the internal monitor-
ing process as “looking out for each other” (O4, 2006) rather than a necessary evil, 
it seems to be a stabilising factor which aids institutional robustness. The alignment 
of goals among IAATO members, a belief in joint benefits and mutual trust allow for 
simplified and low-cost sanctioning systems to be applied. To be reprimanded by a 
group of peers represents a considerable penalty to tour operators. The intrinsic 
motivation to maintain a good reputation adds a new dimension to an otherwise 
indiscriminative sanctioning system, which utilises a probationary rule as the main 
punishment for misconduct. When found to transgress the bylaws, any member 
can be reprimanded by the membership body and can be put on probation or be 
expelled (IAATO, 2008a). This implies that environmental infractions, (as well as not 
paying membership fees), can result in probation (IAATO, 2006a; 2008a; O10, 
2007). When put on probation, members will lose all membership rights, including 
the use of the IAATO logo, but will maintain their duties. 
 
Although members have reportedly been reprimanded (Haase, 2008) or put on 
probation, this rule did not have to be used often (O10, 2007). Even when this rule 
is enforced, a probation will become public only indirectly (e.g. through the respec-
tive company itself or through the members’ directory on the IAATO website). 
Aside from probation, negative reporting can be considered a sanction in its own 
right, thus creating a system of subtly graduated sanctions. For example, based on 
reports by the expedition leader and ice master member (7 Seas Consulting, 2007; 
KZ Expedition Consulting, 2007), at the 2007 AGM a company was thoroughly inter-
rogated about its garbage disposal procedures in the Southern Ocean during the 
2006/7 operating season. As it could not be established beyond doubt whether 
IAATO rules or international law had been transgressed, the member company in 
question was not officially put on probation but was reprimanded and required to 
carry an observer on board for a cruise in the 2007/08 season (Haase, 2008). 
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Regarding monitoring, sanctioning and internal conflict resolution, IAATO exhibits 
the characteristics of a fairly stable institution that has been able to design, solidify 
and extend shared norms and visions through committee work and at AGMs. The 
AGMs provide a regular platform for the resolution of conflict between members, 
which decreases the necessary amount of monitoring and sanctioning. Increasing 
numbers and types of operators may necessitate the development of a greater 
number of site guidelines and operational rules. One of the interviewees observed 
that if more comprehensive guidelines were to be implemented, a continuous, 
independent, professional monitoring system would have to be established (M4, 
2007). The monitoring system should employ a range of professional observers 
upon whose assessment decisions for policy and dispute resolution could be based. 
An institutionalised monitoring system would detach itself from the current basis of 
judgement that compares individual operators’ opinions against each another. 
However, such a system would be costly and extremely difficult to establish under 
the current institutional arrangements (M4, 2007). Furthermore, an increasing 
number of operators joining IAATO will affect the interaction of members within 
the organisation. In several publications, Ostrom (2005; 2006) stressed the impor-
tance of face-to-face communication for reaching agreements at limited costs. A 
growing and more diverse group of members will complicate the facilitation of 
direct communication to resolve conflict and may reduce the chances to come to 
mutual understanding (Ostrom et al., 1999). 
7.4.5 MINIMAL RECOGNITION OF RIGHTS TO ORGANISE 
An observation by Johnson and Libecap (1982) as cited in Ostrom (2005: 268) 
reads: 
 
“When external governmental officials presume that only they can make authorita-
tive rules, then it is difficult, but not impossible, for local users to sustain a self-
organised regime” 
 
In the Antarctic tourism context, the lack of undisputed sovereignty (Polk, 1998) 
pre-empts a strong, unilateral and comprehensive governance regime. Despite a 
strong reliance on industry self-regulation for aspects of Antarctic tourism 
(Molenaar, 2005), many ATCPs aim at exclusivity regarding governance over Ant-
arctica and possess the ultimate responsibility for regulating tourism in the Treaty 
area for signatory states. Notwithstanding the applicability of the Antarctic Treaty 
only to signatory states, the ATCPs have the means to give official legitimacy to the 
guidelines and rules that IAATO establishes. At the moment, the ATCPs recognise 
IAATO only in relative terms. They respect IAATO’s efforts to ensure operator com-
pliance with ATS mechanisms (Richardson, 2000), but do not grant any official 
power to IAATO (Haase et al., 2007). Although some state that self-regulation 
should be embraced as long as the net-effect is in line with the ATS requirements 
(R4, 2007), many ATCP representatives claim that the responsibility for tourism 
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regulation ultimately lies in their hands and not in the hands of the tourism indus-
try (R5, 2008; R6, 2008, R7, 2008; R8, 2008). 
 
The lack of true recognition in terms of legitimate sanctioning powers has been 
lamented by some tour operators (Haase et al., 2007; O8, 2006), and can be viewed 
as a destabilizing factor. Moreover, power imbalances and asymmetries between 
the ATCPs and IAATO may complicate cooperation and the exchange of information 
in the future. Molenaar (2005) recognised this asymmetric power relationship and 
suggested that a strong role of IAATO in the realm of Antarctic tourism regulation 
was preferable, but could be sustained only if the ATCPs grant IAATO a more offi-
cial, for instance advisory, role within the ATS. Some of the interviewees proposed 
that the relationship between IAATO and ATCPs could be improved by setting up a 
tourism commission consisting of representatives of both groups (O7, 2007; M3, 
2007). 
 
Recent developments at ATCMs indicate a move towards a greater recognition of 
IAATO’s rights and achievements. The ATCPs have now formally acknowledged a 
range of IAATO guidelines by adopting them as resolutions (Antarctic Treaty Sys-
tem, 2007a). An example is Resolution 4 (2007), which formalises that national 
governments should discourage or decline to authorise tour operators that use 
vessels carrying more than 500 passengers from making any landings in Antarctica 
(Antarctic Treaty System, 2007a: 26). Resolution 4 (2007) further encourages a 
guide-to-passenger ratio of 1:20 while onshore and restricts the numbers of pas-
sengers landing at a site to no more than 100 at any one time17. As with many ATS 
instruments, most tourism resolutions have a hortatory character and cannot guar-
antee congruent application or sanction non-compliance, a complication which has 
been lamented by researchers (Richardson, 2000; Bastmeijer and Roura, 2004). 
Nonetheless, the adoption of these mechanisms is to be commended as they rep-
resent a step in the right direction. 
7.4.6 NESTED ENTERPRISES 
Antarctica is a complex, large-scale resource system. Currently, nested enterprises, 
as defined by Ostrom (2005), are not developed to a great extent. Antarctic gov-
ernance is polycentric in the sense that there are several entities responsible for 
managing specific aspects of human activities in Antarctica, but these entities re-
main rather separate instead of being organised in multiple layers of nested enter-
prises. The main reason for this is the lack of official recognition discussed in the 
previous section. A number of authors argue that a comprehensive approach to 
governing Antarctic tourism is needed (Bastmeijer and Roura, 2004; Molenaar, 
2005), in which fragmented policies from different levels (e.g. IMO regulations, ATS 
regulations, IAATO regulations) are integrated and clear roles are defined for each 
                                                                 
17
 During the 2009 ATCM in Baltimore these operational standards were codified in a binding Measure 
(Personal communication with Kees Bastmeijer, 2009).  
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of these institutions. ATCPs would be wise to clearly define the playing field for 
organisations such as IAATO to self-organise under their supervision. That way, 
ATCPs could make effective use of IAATO’s knowledge, experience and networks 
while reducing costs. Another reason for ATCPs to clearly define their position to 
self-regulatory organisations, such as IAATO, is that it creates clarity for potential 
additional self-regulatory organisations that might become active in the future. It is 
not inconceivable that other types of resource users (or even tour operators) set up 
their own self-organised systems. The latter almost happened around the turn of 
the century, when IAATO refused to allow large ships (larger than 500 passengers) 
to become IAATO members (M4, 2007). When it was suggested that these large-
vessel operators could start an association of their own, IAATO changed their mind. 
 
An accreditation scheme has been suggested as a way to improve the nested char-
acter of the ATS and IAATO (Molenaar, 2005; R7, 2008): that way ATCPs would 
have to define the criteria that tour operators have to abide by to be accredited to 
operate in the Antarctic Treaty area. Nonetheless, nested systems are not easy to 
realise in the Antarctic context because of, among others, financial reasons (R7, 
2008). However, the uniqueness of the Antarctic wilderness constitutes a consider-
able value for tourists, which provides opportunity for financing the regulatory 
schemes both of IAATO and of the ATS. 
7.5 Discussion and conclusion 
Tourism in Antarctica is growing and diversifying into an expanding range of indus-
try segments and niche products (Enzenbacher, 1992; Bastmeijer, 2003; Stewart et 
al., 2005). Antarctica’s key tourist attractions are commons, the consumption of 
which by one tourist diminishes their value to another. Hardin’s (1968) two solu-
tions to the ‘commons problem’, i.e. privatisation and nationalisation of the com-
mons, are impossible in the Antarctic context, making the continent a prime candi-
date for experimentation with alternative forms of management. Ostrom’s work 
has opened pathways to new solutions encouraged by examples of successful 
management of common pool resources all over the world (Ostrom 1990; 2005; 
2006; Ostrom and Gardner 1993; Ostrom et al. 1992; 1999). The relevance of alter-
natives to Hardin’s (1968) suggestions may stretch well beyond Antarctica, as 
commons are crucial for tourism (especially cruise tourism) around the world, and 
governments lose power to business and civil society in many places. 
 
In Antarctica, the tourism industry has seized the initiative in managing the com-
mons. Over the last 17 years, industry self-regulation through IAATO has been a 
success, which is reflected in its growth and increasing international influence. 
Institutionally, IAATO has developed and evolved as well. For instance, an Environ-
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mental Officer joined the Executive Committee in September 200518; the existence 
and work of standing committees reflect the growing complexity of the organisa-
tion; and amendments to rules and regulations as well as the development of new 
guidelines hint at active learning and a maturing governance system. 
 
The increasing complexity of IAATO’s internal organisation may introduce existen-
tial challenges to the current self-regulatory system, such as fundamental incom-
patibilities between the interests of different (types of) IAATO members. This raises 
the question of how robust IAATO’s system of self-regulation is. Can it stand the 
test of time? This question was approached by evaluating IAATO’s performance 
against Ostrom’s design principles for robust institutions for the management of 
commons. The analysis revealed a number of strengths and weaknesses. 
 
The strengths of IAATO are related primarily to the proportional benefits that an 
IAATO membership creates for tour operators in managing wilderness space, and 
especially prime wilderness space. In addition, the administrative service offered, 
the positive reputation IAATO has gained and IAATO’s participatory collective deci-
sion-making arrangements represent important benefits to tour operators. Ostrom 
et al. (1999) argued that for self-organised institutions to be successful the benefits 
perceived by resource users have to be greater than the costs attributed to collec-
tive action and any restrictions imposed on resource use. Currently, for Antarctic 
tour operators, the joint benefits of imposing restrictions, e.g. upon the accessibil-
ity of the resource or modes of use, in order to maintain the quality of the re-
source, outweigh the costs of self-organisation and of operational limitations and 
thus provide the foundation of a robust institution. 
 
Weaknesses inherent in the self-regulatory system are mainly related to the non-
excludability of other resource users (the free-riding potential), the enormous scale 
of the resource pool and the uncertain position of IAATO within the ATS. The inter-
action with external users and official authorities is not organised very well at the 
moment (O7, 2007). Arenas in which to resolve conflict are largely absent due to 
the geopolitical peculiarities of the ATS. Conflicts with ATCPs may be addressed at 
the ATCMs, but doing so is unlikely to result in any radical changes as influence and 
decision-making power ultimately rest with the ATCPs. The lack of conflict-
resolution mechanisms and nested enterprises is related to the uncertain position 
of IAATO within the ATS but may also result from the relatively limited number of 
violations and internal conflicts experienced by IAATO to date, as mentioned in 
numerous stakeholder interviews. Yet, these accounts have to be considered with 
some caution, as IAATO would have no interest in putting conflicts and violations 
into the public domain. 
 
                                                                 
18
 Personal communication with Kim Crosbie (2008). 
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So far, IAATO has been capable of accommodating the diverging interests of a 
growing number of tour operators in one institutional structure and adapt to a 
changing environment. IAATO’s adaptive capacity along with the benefits perceived 
by tour operators of collectively managing the Antarctic tourism resource qualifies 
IAATO as a robust institution (Ostrom, 2005). However, this does not guarantee 
that IAATO will indefinitely be able to maintain its current level of robustness. 
IAATO has managed to successfully self-organise and self-regulate every aspect of 
Antarctic tourism over which it exercises full control. Nonetheless, there are devel-
opmental factors that lie outside IAATO’s control, such as the rapid growth and 
diversification of Antarctic tourism observed over the past two decades. Many 
interviewees, including operators, monitors and regulators, believe that diverging 
interests, inside and outside the association, will put pressure on this voluntary 
regime. The fact that the ATCPs animatedly discuss the development of further 
tourism regulation might change the status quo. 
 
It is very likely that Antarctic tourism regulation will continue to rely heavily on self-
regulation in the future. At the moment, much of the impetus towards environ-
mentally sound tourism regulation comes from the self-regulatory regime. The lack 
of regulatory support through the ATS weakens the self-regulatory framework and 
affects its robustness. If, due to external, destabilising pressures, more operators 
decide to act outside the self-regulatory system, the lack of ATS support may ulti-
mately lead to its demise. Trustworthy partnerships, accreditation schemes and 
professional monitoring are some of the suggestions made by the interviewees to 
improve ATS support and recognition of IAATO. Some countries, such as the United 
Kingdom, who started granting permission to visit Antarctic stations only to IAATO 
members, point the way in this respect. Overall, addressing upcoming questions as 
they arise rather than strategically, Antarctic tourism regulation is still largely 
piecemeal. 
 
With this article the authors hope to contribute to the institutional development of 
the Antarctic tourism regulatory regime. Robust and adaptive governance regimes 
are an essential element for sustainable tourism in one of the world’s last great 
wildernesses. In the light of recent developments in Antarctic tourism, what is 
needed now is the integration of policy and tourism management approaches, an 
array of possible future scenarios, as well as research into operator and tourist 
compliance. Additional research is needed to identify and assess options for effec-
tively regulating Antarctic tourism in the future. Embracing an environmental im-
perative as reflected in stakeholder interviews and the literature (Riddle, 1998; 
Summerson and Riddle, 2000; Hemmings, 2004; Enzenbacher, 2007; Snyder, 2007; 
Scully and IAATO, 2008), the ultimate objective when regulating Antarctic tourism 
should be to maintain the integrity of the Antarctic environment in the future. 
Therefore, one should ask “what-if” questions before they turn into “why” ques-
tions and pro-actively investigate design parameters for appropriate regulatory 
tools. 
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Chapter 8 
BUSINESS AS (UN)USUAL: AN INTEGRATED 
SCENARIO ANALYSIS OF ANTARCTIC TOURISM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on: 
 
Lamers, M., Amelung, B., Stel, J.H. (in press) Business as (un)usual: An integrated scenario analysis of 
Antarctic tourism. In: Hall, M. and Saarinen, J. (eds.) Tourism and Change in Polar Regions: 
Climate, Environment and Experiences. London: Routledge. 
 
Amelung, B. and Lamers, M. (2006) Scenario development for Antarctic tourism: Exploring the uncer-
tainties. Polarforschung 75(2-3): 133-139. 
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8.1 Introduction 
In 1775, after a three year unsuccessful search for the Antarctic continent, Captain 
James Cook concluded: “I can be bold to say, that no man will venture farther south 
than I have done, and that the land which may lie to the south will never be ex-
plored” (as cited in Fogg, 1992; Landis, 2001). Being an explorer from the pre-
industrial age, James Cook could not have known that the technological and eco-
nomic developments that followed in the next 225 years would prove his predic-
tion wrong. Future forecasts are always informed about what we know about the 
present and coloured by the position and opinion of the predictor. Predicting the 
future of a continent is difficult, including Antarctica. Despite the fact that this most 
remote and isolated continent on the planet has always been relatively untouched 
by human developments. 
 
The last two decades have seen a rapid development of tourism in Antarctica with 
increasing visitor numbers, from a few hundred to around 45.000 (IAATO, 2008b), 
and a diversifying supply of transport modes and activities. It has been argued that 
in recent years operational strategies in Antarctic tourism have been increasingly 
dominated by economies of scale, in addition to the traditional niche tourism 
products (Lamers et al., 2008). Antarctica is a special tourism destination for a 
number of reasons, i.e. the extreme climatic and weather conditions, the short four 
to five month season, the unique ecosystems and wildlife populations, the inexist-
ence of an indigenous population, the sparse human (infra)structures, the relatively 
limited human activities, and the successful tailor-made international governance 
system. These characteristics are often considered intrinsically connected to the 
Antarctic continent, unchangeable, and independent from external globalisation 
processes. If these inherent Antarctic conditions remain untouched remains to be 
seen and cannot be guaranteed. 
 
In view of the developments, many stakeholders and academic authors are becom-
ing concerned about Antarctic tourism. Recent policy discussions at Antarctic 
Treaty Consultative Meetings (ATCMs) reflect these concerns and focus on the 
need for additional legal instruments and measures, such as site-specific guidelines 
and shipping standards, to mitigate some of the negative effects of tourism. A 
range of authors (Bastmeijer and Roura, 2004; Molenaar, 2005; Amelung and Lam-
ers, 2006; ASOC, 2006) argue that, in addition to the rather reactive measures, a 
more proactive long term tourism policy is needed, based on a strategic vision on 
Antarctic tourism. Recently, the tourism industry and a number of Antarctic Treaty 
Parties have taken up this idea of a strategic tourism policy vision (Antarctic Treaty 
System, 2008; Scully and IAATO, 2008; United Kingdom, 2008). The development of 
consistent and plausible scenarios for tourism in Antarctica could play an important 
role in this policy process. 
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The future of Antarctic tourism has been systematically studied only a few times 
before (Bauer, 1994; Snyder, 1997; Bauer, 2001). Only once this has led to the 
drafting of a diverse set of scenarios (Snyder, 1997), unfortunately without receiv-
ing much attention from policy makers and the tourism industry. In many articles, 
conference presentations, and workshop reports on Antarctic tourism loose snap-
shots of future visions are given. Visions are usually focused on single issues, such 
as the growing numbers of tourists or visitor sites, the increasing ship sizes, the 
creation of land-based tourism facilities and infrastructures, and forms of govern-
ment supported tourism (Kershaw, 1998; Landau, 2000). Many of these visions fail 
to reach beyond the parameters of the current situation: the “business-as-usual” of 
the expedition cruise industry. In many future visions a moral judgment is included, 
reflecting stakeholder interest or personal opinion. Different recent development 
pathways, or single future issues, have never been jointly considered in a consis-
tent way. 
 
The aim of the research presented in this chapter is to develop and analyse Antarc-
tic tourism scenarios based on a combination of future storylines developed during 
three participatory future workshops and a range of global scenarios. Integrated 
scenarios combine insights at various levels of scale, from a range of sources, to 
arrive at a more complete analysis of a system’s future than can be achieved by 
singular disciplinary approaches or individual opinions. Integrated scenario analysis 
can provide a valuable tool in the development of a broadly supported long term 
Antarctic tourism policy. Cooks error demonstrates the necessity to create a diver-
sity of future visions that go beyond the “business-as-usual” of tourism business in 
an unusual part of the world.  
 
In the next section, we introduce the concept of integrated scenario analysis and 
elaborate on the methodological considerations involved in developing them. Sec-
tion three presents the results of our study: analysis of four groups of scenarios. In 
section four a brief exposition is provided of the responses given by participants 
during the scenario workshops. In section five the validity and implications of the 
results are discussed. Section six concludes this chapter. 
8.2 Theoretical and methodological considerations 
8.2.1 INTEGRATED SCENARIO ANALYSIS 
Integrated scenario analysis is a well-established tool to explore the implications of 
a large range of possible developments (Ringland, 1998; Greeuw et al., 2000b). 
Scenarios can be defined as “coherent descriptions of alternative hypothetical fu-
tures that reflect different perspectives on past, present and future developments, 
which can serve as a basis for action” (Van Notten et al., 2003). The creation of a 
diverse set of plausible scenarios discovers the uncertainties that are inherent in 
future studies, so that these can be addressed by policy or management. In addi-
tion, the use of scenarios allows the effectiveness of policy measures and other 
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plans to be ‘tested’ under a variety of circumstances. Scenarios can be developed 
as a desktop exercise, but if time and money allow it is often recommendable to 
develop them in a participatory way to benefit from the knowledge, know-how, 
creativity and perspectives of a broad range of stakeholders; as well as stimulate 
social learning between different stakeholders (Alcamo, 2001). 
 
Scenarios are used in a variety of ways and for a range of purposes. Scenarios can 
be categorised according to the project goal, the process design and the scenario 
content (Van Notten, 2005). In relation to the goal of the scenarios, a distinction is 
made between exploratory and pre-policy scenarios. Whereas exploratory scenar-
ios are aimed at such ends as learning and investigating the interaction of societal 
processes, pre-policy scenarios have a strong normative aspect, in that they exam-
ine alternative paths to the future that vary according to their desirability. The 
design of the scenario development process can range from intuitive to analytical. 
Intuitive designs strongly depend on qualitative insights, while analytical ap-
proaches regard scenario development as a quantitative modelling exercise. The 
third dimension of scenarios refers to the level of complexity of their content. 
While simple scenarios may be limited to extrapolations of isolated trends, com-
plex scenarios take a web of interrelated causes and effects into account. Exploring 
the many facets of tourism development, capturing different perspectives and 
opinions, and social learning are key components of the current research project. 
Therefore the scenarios developed in this project can be characterised as explora-
tory, intuitive, and complex (Amelung and Lamers, 2006). 
 
Integrated participatory scenario development has been used in a number of scien-
tific projects, most notably VISIONS - “Visions for a sustainable Europe” (Rotmans 
et al., 2000) and MedAction – “Policies for land use to combat desertification” (Kok 
et al., 2006). In the VISIONS project, scenarios were developed for Europe by inte-
grating scenarios for three European regions. In the MedAction project, a similar 
methodological approach was applied at the Mediterranean scale level with regard 
to the problem of desertification. Typically, scenario processes consist of a number 
of steps: 
• The identification of factors, actors and sectors important to the issue at 
hand;  
• The elicitation of a wide range of possible landmark events in the future by 
using brainstorming techniques; 
• The combination of trends, landmark events, and possible actor behaviour 
into 'snippets' or strings of events (storylines) that emphasise the relation-
ships between a limited number of factors; 
• The elaboration and recombination of storylines into full-blown scenarios; 
• Discussion of the set of scenarios with the stakeholders, resulting in a set 
of modified scenarios; and 
• Exploration of the opportunities and challenges that these scenarios pose 
to stakeholders, and identification of strategies to take advantage of them, 
adapt or mitigate them.  
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The same steps were followed in this project. Figure 8.1 represents the different 
steps and shows the iterative nature of the scenario development and analysis 
process. 
 
Figure 8.1: Steps in the scenario process 
 
8.2.2 DATA COLLECTION 
The material upon which the analysis of this chapter is based has been elicited 
during three future workshops and a literature review (see Table 8.1). Expert 
knowledge and judgment of the current and future development of Antarctic tour-
ism and its implications resulted from three stakeholder workshops, including tour 
operators and expedition staff, policy makers, NGO representatives, managers of 
NAPs and Antarctic researchers, held in the Netherlands and New Zealand. Invita-
tions to the workshop were sent out with a few months notice, accompanied by 
Antarctic tourism factsheets and (for the two later workshops) draft scenarios. A 
report providing details on the methodology, process and outcomes was prepared 
for each workshop. Draft workshop reports were sent back to the participants for 
revisions and consent before finalisation. In presenting workshop results reference 
will be made to the reports, which can be obtained from the authors (Haase and 
Lamers, 2006; Lamers and Amelung, 2006; 2007b).  
 
Splitting up the scenario space can be done with the scenario axis technique (Van 't 
Klooster and Van Asselt, 2006). This technique defines a two-dimensional space 
made up of all plausible combinations of values that two influential and uncertain 
factors can assume within the time frame considered (Bischop et al., 2007) The 
greater the uncertainty, the larger the scenario space is, and the more room for 
1. Inventory/analysis of 
important (f)actors 
2. Identify possible events 
3. Combine events into 
storylines 
4. Combine/develop story-
lines into scenarios 
5. Discuss scenarios with 
stakeholders 
6. Explore potential im-
plications 
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distinct scenarios there will be. The selection of the defining factors is usually the 
result of the first phase in the scenario development process, when the key factors, 
actors and sectors are identified. The factor analysis performed in this study re-
sulted in the conceptualisation of the Antarctic Tourism Opportunity Spectrum 
(ATOS) (see Figure 3.5). The model provides an integrated view on the factors that 
determine the opportunities for Antarctic tourism development, i.e. accessibility, 
other resource users, existence of tourist infrastructures, facilities and attractions, 
operational factors, acceptability of impacts, and regulation and management.  
 
Date: Country: Objectives of the workshops (scenario step): #: 
Sept. 29 
2005 
The Netherlands Identify important development factors (1) 
Brainstorm of possible future events (2) 
Develop future storylines in small groups (3) 
17 
April 6 
2006 
New Zealand Identify important development factors (1) 
Discuss draft future scenarios, assess feasibility and 
desirability in small groups (5) 
Identify policy, industry and NGO responses (6) 
Address future challenges and concerns (6) 
21 
Sept. 23 
2006 
The Netherlands Discuss draft future scenarios, assess feasibility and 
desirability in small groups (5) 
Explore implications for policy, identify policy solutions 
(6) 
Address future challenges and concerns (6) 
12 
# Number of participants 
 
Table 8.1: Overview of scenarios workshops 
8.2.3 INTERNAL AND CONTEXTUAL DEVELOPMENT FACTORS 
Just looking at factors internal to the Antarctic tourism system was not considered 
enough. Figure 3.5 indicates that contextual factors, such as global developments, 
influence the internal factors opportunities for future tourism development in 
Antarctica. To enlarge our understanding of global drivers and constraints a num-
ber of global scenario studies were analysed. However, a consistent set of global 
tourism development scenarios are also non-existent, with the exception of the 
twenty year projection of the World Tourism Organisation (WTO, 2001) and con-
ceptual scenarios that do not provide practical insight (Weaver, 2000). Therefore, 
different sets of more general global scenarios were identified suitable for our 
purpose. Three criteria were used to select global scenarios: the scenarios need to 
be state of the art and recent; the scenarios need to provide a description of global 
developments, and the scenarios need to be relevant for Antarctic tourism. Based 
on these criteria two sets of scenarios were selected: the Global Environmental 
Outlook 4 (GEO4) scenarios of the United Nations Environmental Programme 
(UNEP, 2007) and the Millennium Ecosystem Assessment (MEA) scenarios 
(Carpenter et al., 2005). The Millennium Ecosystem Assessment presents four con-
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sistent global scenarios focused on the implications for ecosystems, and ecosystem 
services. GEO4 presents four global scenarios in which different interests are domi-
nant, i.e. markets, policy, environment and sustainability.  
 
In the MEA tourism and recreation, related issues are mainly used to illustrate 
possible implications for local ecosystems and in none of them implications for 
Antarctic, or polar ecosystems are included. The GEO4 scenarios contain a section 
describing the Polar Regions in which implications for the Antarctic Treaty System, 
climate changes, fisheries and wildlife are detailed. Overall, limited attention is 
given to either tourism or Antarctica, but both scenario studies provide important 
contextual input. Following Huynen who performed an integrated scenario analysis 
for globalisation and health, the global scenarios were clustered into four main 
scenario themes (Huynen, 2008). The four scenario themes differ along the lines of 
geographical orientation (i.e. globalisation versus fragmentation) and ethical orien-
tation (i.e. market versus environment). An overview of the main characteristics, 
differences and similarities are given in table 8.2.  
 
Scenario theme Variation in scenario outcome  Scenarios  
Low mitigation capacity of economic and 
technological development; social and 
environmental problems largely remain or 
increase. 
-Markets First (MF-GEO4) 1. Globalisation 
with a market 
focus 
High mitigation capacity of economic and 
technological development; social and 
environmental problems largely decrease.   
-Global Orchestration (GO-
MEA) 
Rapid progress towards sustainability; 
wider-ranging societal transformation.  
-Sustainability First (SuF-GEO4) 2. Globalisation 
with an environ-
mental focus  Slow progress towards sustainability 
-policy-driven approach with mixed results 
-green technologies but neglect of social 
issues. 
-Policy First (PF-GEO4) 
-TechnoGarden (TG-MEA) 
3. Fragmentation 
with a market 
focus 
Threats of global terrorism, growing in-
come disparity, global migration, forces 
wealthy nations to take protective meas-
ures and secure national resources. 
-Security First (SeF-GEO4) 
-Order from Strength (OS-
MEA) 
4. Fragmentation 
with an environ-
mental focus 
Human societies will focus more on learn-
ing about survival and adaptation to major 
socio-ecological changes on the local level. 
-Adapting Mosaic (AM-MEA) 
 
Table 8.2: Global scenarios generally clustered by theme (adapted from (Huynen, 2008) 
 
The ATOS model of Figure 3.5 functioned as a conceptual framework for the as-
sessment, whereby changes for a range of development factors were analysed 
under influence of the global scenarios. The storylines developed and revised by 
Antarctic tourism stakeholders during the three workshops were coupled with the 
global scenarios, leading to four scenario groups (see Table 8.3). These scenario 
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groups (S) results in a matrix in which the relations are indicated on a five point 
scale from very negative relation (--), to neutral (+/-), to very positive relation (++). 
The storyline material from the workshops was used to analyse and flesh up this 
conceptual frame. In the following paragraphs, we will summarise the results of 
this exercise. 
 
FACTOR CATEGORY 
 
S 1. S 2. S 3. S 4. 
1) Accessibility factors ++ + - +/- 
-Availability of expedition cruise ships + + - +/- 
-Availability of large cruise liners ++ + ++ -- 
-Availability of infrastructure for air links ++ - + +/- 
-Occurrence of information/media attention ++ + - -- 
-Ability of tourists to cover travel costs ++ + - +/- 
2) Relations with other users ++ + - + 
-Occurrence of logistical cooperation + +/- -- ++ 
-Compatibility of tourism with other users +/- ++ -- + 
3) Presence of key attractions  ++ - + - 
-Availability of interesting sites/wildlife - + -- ++ 
-Occurrence of adventure activities   + + +/- ++ 
4) Presence of on-site facilities  ++ - + +/- 
-Availability of accommodation ++ - + +/- 
-Occurrence of on-site managing facilities + -- +/- + 
4) Operational factors +/- ++ -- + 
-High number and diversity of operations ++ + - + 
-Availability of quality staff and crew - + -- ++ 
-Level of self-regulation among operators +/- ++ -- ++ 
5) Acceptability of impact ++ - ++ -- 
-Occurrence of environmental impact ++ - + +/- 
-Occurrence of human risk/SAR incapability ++ - + +/- 
-Erosion of intrinsic value ++ - ++ +/- 
6) Regulation - ++ -- +/- 
-Comprehensiveness of ATS regulation - ++ -- +/- 
 
Table 8.3: Scenario matrix defining some of the main differences between the scenarios 
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8.3 Four Antarctic futures 
8.3.1 THE SKY IS THE LIMIT: GLOBALISATION WITH A MARKET FOCUS19  
In the GO-MEA and MF-GEO scenarios, the focus is largely global with commercial 
interests prevailing over other issues. In the GO-MEA scenario the tourism industry 
is mentioned as a victim of ecosystem degradation resulting from activities of other 
industries, as well as one of the culprits, especially in coastal regions. Industrialised 
lifestyles are promoted through travel and tourism and air travel becomes highly 
affordable for middle-income citizens around the world. Technological innovation, 
economic growth and urbanisation are very high in these scenarios. Invasive spe-
cies and infectious diseases are affecting global tourism mobility. The GO-MEA and 
the MF-GEO differ in their elaboration of the role of global political cooperation 
and the scenario outcome.  
 
Figure 8.2: The sky is the limit (©ZwaarWater)
20
  
 
 
Conditions described in this scenario group provide excellent prospects for global 
tourism developments, including Antarctic tourism. Access will greatly improve as a 
result of growing global affluence, improved information and communication tech-
nology, affordable long haul travel, and improved infrastructure and transport 
technology. New tourist generating markets will be developed, including South 
America, China, India and Russia. Market forces will slowly open up the Antarctic 
for fisheries, mineral exploitation, and an increasing diversity of tourism ventures. 
A number of National Antarctic programmes privatise their infrastructures, making 
it easier for tour operators to acquire access to accommodation and air strips. Lar-
ger scale operations, such as cruise liners and large expedition ships, will eventually 
                                                                 
19
 This scenario is based on the following storylines: “SOS Antarctica” (Lamers & Amelung, 2006), “In-
creasing interest/high risk and incidents” (Haase & Lamers, 2006), “The sky is the limit” (Lamers & 
Amelung, 2007b). 
20
 Cartoons presented in this chapter were created for this project by Esther Mosselman 
(http://www.zwaarwater.nl). Copyright of these cartoons remains with ZwaarWater, Amsterdam. 
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prevail over smaller scale expedition cruise vessels. Small ships simply turn out to 
be less economical to build and operate in the Antarctic Peninsula. Land-based 
tourists will be catered in a series of eco-lodges, based on high environmental 
standards, and transported from and back to the South American continent by 
aircraft and ferries. On King George Island a passenger handling facility will be de-
veloped to organise the transfers. A wide range of adventurous and experiential 
tourist products is developed. Alongside cooperative corporate players, increasing 
numbers of private actors will be active beyond effective legal control, such as 
yachts and adventurers. Niche tourism operators will venture deeper into the Ant-
arctic wilderness, while the opportunities for land-based tourism will increase be-
cause of the presence of new commercial resource users and available polar tech-
nology. Intrinsic Antarctic wilderness values will further erode as a consequence as 
the Antarctic is increasingly seen as a resource for man. Cumulative impacts are 
increasingly detectible on landing sites and near facilities due to larger scale opera-
tions. The current self-regulatory system will be overwhelmed and different indus-
try segments will establish their own cooperative associations to guarantee safety 
and minimise environmental degradation. The changing scale and structure of the 
industry increases the risk of incidents and resulting impacts. Because of increasing 
human activities, the search and rescue capabilities within the Peninsula region will 
also develop substantially. On the longer term, climatic changes start to affect the 
Antarctic Peninsula more seriously, resulting in biodiversity loss and invasive spe-
cies. Nevertheless, the acceptability of impact will be higher as a result of other 
industries with enormous impacts. The growing and diverging interests of different 
stakeholder groups creates increasing difficulties for the Antarctic Treaty System to 
come up with restrictive and binding measures to regulate tourism. Global com-
mercial interest will gradually increase the number of members of the ATS; how-
ever, the tourism debate is pushed to the background. It is estimated that by 2030 
approximately 250,000 tourists will visit Antarctica.  
8.3.2 BUSINESS AS (UN)USUAL: GLOBALISATION WITH AN ENVIRONMENTAL FOCUS21 
Three scenarios have been categorised under this theme, i.e. PF-GEO, SuF-GEO and 
TG-MEA. In these scenarios a globalisation trend is combined with a strong role of 
government to safeguard social and environmental quality, based on more equita-
ble values and in some cases supported by new institutions. Global companies that 
pre-empt sustainability policies are seen as role models. Partnerships of business, 
NGOs and governments result in initiatives worldwide for the conservation of eco-
systems and wildlife. Urban environments are reorganised to create more green 
spaces. Technological innovations will facilitate global travel and communication 
for civil society, global companies and organisations. A global climate policy is 
adopted that strongly mitigates greenhouse gasses and slows down the warming 
trends in the Polar Regions. 
                                                                 
21
 This scenario is based on: “Polar Profit” (Lamers & Amelung, 2006), “Increasing interest/low risk and 
incidents” (Haase & Lamers, 2006), Business as Unusual (Lamers & Amelung, 2007b). 
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Figure 8.3: Business as (un)Ususal (©ZwaarWater) 
 
 
Both global tourism and the Antarctic environment will continue to bloom under 
this scenario. The media attention for climate change and polar science continues 
to keep the Antarctic on the radar screen of many consumers in the world. Eco-
nomic growth in most Antarctic tourist generating markets will continue steadily. 
Tourist numbers will continue to grow as the global consumer becomes aware of 
Antarctic tourism products but activities will be more constrained and carefully 
controlled. Rising oil prices and a global climate change policy will contribute sig-
nificantly to the travel costs of long haul tourists and mitigate some of the demand 
for Antarctic travel. Most consumers are put off by rising costs but a fair share is 
willing to pay for an unusual Antarctic experience. The Antarctic Treaty System 
recognises its responsibility in environmental protection and establishes high envi-
ronmental and safety standards for both the tourism industry and national pro-
grammes 
 
The modus operandi of the tourism industry will remain largely ship based and 
cooperation among operators will remain an important value. The fleet of current 
expedition cruise ships will be replaced by purpose built polar vessels with high 
eco-efficiency. The tourist industry will continue to diversify into different ship-
based products and small-scale land-based activities. Further, cruise-only itineraries 
will develop alongside expedition cruising. Impacts of tourism remain fairly low as a 
result of pro-active management guidelines and effective emergency response. 
Pressure on industry self-regulation is mounting but through supporting policies of 
the ATS it remains an important vehicle for control in the field. Part of the revenues 
generated by tour companies are contributed to a fund managed by the ATS for 
monitoring impacts on Antarctic ecosystems and conservation projects. Antarctic 
tourists are increasingly seen as ambassadors for Antarctic conservation. The role 
of ATS policy increases with active monitoring programmes and strategic policies, 
enforced by a combination of industry self-regulation and government observers. 
By 2030, around 150,000 tourists visit Antarctica. 
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8.3.3 COLD HOSTAGE: FRAGMENTATION WITH A MARKET FOCUS22 
In the SeF-GEO and OS-MEA scenarios, the world becomes compartmentalised 
resulting from an inward and nationalistic focus in response to threats of global 
terrorism, migration from developing countries, and resource protection. The lib-
eral democratic nation is considered the best protection against these threats and 
wealthy nations are securing their natural resources and citizens from outside in-
fluences by closing the borders. National security measures in the rich countries 
will not be beneficial for the global tourism industry, because of reduced mobility 
and degradation of natural attractions due to lack of funds. A new world order 
arises of three blocs: the Americas, Europe and Africa, and Asia.  
 
Figure 8.4: Cold Hostage (©ZwaarWater) 
 
 
In the first decade tourist numbers and diversity of activities will further increase to 
100,000 by 2015. Large global cruise companies are buying out smaller expedition 
cruise operators. Eventually smaller vessels disappear from the scene and are being 
replaced by larger and more luxurious cruise vessels. A growing number of large 
cruise ships start making landings and omit the self-regulatory framework of the 
industry association. This leads to increased risks for environmental impact and 
safety risks. During the second decade access to Antarctica will decline as a result 
of rising fuel costs and national protection measures by some of the claimant 
gateway states. Antarctic Treaty Parties start grappling with the enormous re-
sources that are stored in the Antarctic, including oil and fresh water. A number of 
large multinationals, including a few tourism companies, manage to secure access 
by negotiating with the respective governments. This has major implications for the 
Antarctic Treaty System that eventually collapses under the rivalry between claim-
ant states, and between claimant and non-claimant states. This whole develop-
                                                                 
22
 This scenario is based on: “Negotiation” (Lamers & Amelung, 2006), “High environmental awareness, 
low risk and incidents” (Haase & Lamers, 2006), “Go large, go small, or go home” (Lamers & Amelung, 
2007b). 
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ment will lead to a major media campaign of environmental NGOs. Fishing and 
mineral exploitation takes off leading to permanent infrastructures and residence 
of workers. Tourism companies will be given certain sectors of the Peninsula region 
where they can undertake their activities without disturbance from the other re-
source users. Other resource uses will prevail over tourism activities in terms of 
economic power. However, elite groups from the rich northern countries will most 
likely continue to be interested by Antarctic niche tourism products, such as small-
scale land-based activities or expedition cruising. Permanent residence in the Ant-
arctic becomes status for some of the worlds wealthiest. Due to the presence of 
more exploitative industries, the acceptability of impacts will increase. By 2030, 
around 75,000 tourists are visiting Antarctica.  
8.3.4 SPECIAL INTEREST TOURISM: FRAGMENTATION WITH AN ENVIRONMENTAL FOCUS23 
In the AM-MEA scenario, human societies will focus more and more on learning 
about human survival and adaptation to major socio-ecological changes on the 
local level. On the one hand, trade barriers will increase. On the other hand, infor-
mation and communication barriers will disappear as a result of innovations in 
information technology. The role of civil society grows and the emergence of part-
nerships between NGOs and industry, and NGOs and governments. 
 
Figure 8.5: Special interest tourism (©ZwaarWater) 
 
 
In this scenario, Antarctic issues, including tourism, will continue in its current state 
without much influence from global drivers. Tourist numbers will initially grow to 
60,000 by 2015, slowly balance out and decline in the years after. No major in-
vestments are made in tourism infrastructure and logistics. The main operational 
modus remains a combination of small-scale ship-based and land-based activities. 
Media attention for Antarctica will fade. In addition, for some countries Antarctic 
                                                                 
23
 This scenario is based on: “Special interest tourism” (Lamers & Amelung, 2007b).  
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science will seize to exist, as nations are more focused on regional cooperation. For 
the science programmes that stay, cooperation with tour operators is essential to 
secure affordable and effective logistics. Smaller-scale Antarctic tourism niche 
products, both ship-based and land-based, will increase the prices significantly and 
will be affordable only for rich and purist travellers. As no major international regu-
latory efforts are made, self-regulation will be the key, with a continued important 
role for an industry association in managing tourism and other non-governmental 
activities. By 2030, around 50,000 tourists are visiting Antarctica. 
8.4 Stakeholder responses  
The scenario analysis in the previous section consists of a treatise of possible future 
developments. The aim was to formulate these scenarios as neutral as possible. 
During the second Dutch workshop and the New Zealand workshop participants 
were asked to comment on the consistency of storylines and suggest improve-
ments. These improvements were subsequently incorporated in following drafts of 
the scenarios. Besides the quality of the scenarios itself, participants were asked to 
provide their views on the plausibility and the desirability of the scenarios, and 
suggest policy options to steer the scenarios into a more desirable outcome. Since 
the analysis in section 8.3 represents a synthesis of a range of storylines developed 
by Antarctic tourism stakeholders as well as global scenarios based it is difficult to 
discuss participants’ responses per scenario group in detail. In the following para-
graphs we will outline the main results of these sessions (Haase and Lamers, 2006; 
Lamers and Amelung, 2006; 2007b). An overview of stakeholder responses to indi-
vidual storylines per scenario group is provided in Table 8.4. 
 
Table 8.4: Overview of responses per scenario group 
 
Response 
category 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 
Plausibility Plausible Fairly plausible Partly plausible Fairly plausible 
Desirability Undesirable Fairly undesirable Undesirable Partly desirable 
Policy op-
tions 
-Prohibition of 
land-based facili-
ties; 
-Cap tourist 
numbers; 
-Long term moni-
toring; 
-Establishing 
zones 
 
-Intensified dia-
logue between 
actors; 
-Cap tourist 
numbers and ship 
sizes; 
-Increase moni-
toring effort 
financed by levy 
system; 
-Discourage air 
links  
-Reinforce the 
ATS: increasing 
signatories 
-Increase ATS 
responsibility: 
Annex to the 
Protocol 
-Restrict ship size 
and numbers of 
ships 
-Establish zones 
-Strict (binding) 
guidelines for 
activities 
-Establishing 
zones 
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8.4.1 PLAUSIBILITY  
Overall, draft scenarios were qualified as plausible to fairly plausible. In almost all 
of the scenarios growth of different variables is mentioned, such as tourist num-
bers, ship numbers, ship sizes, business sizes. Growth is generally seen as inevitable 
during both workshops. Remarkably enough, under the given assumptions, the 
most extreme storyline (”The sky is the limit”) was considered most plausible dur-
ing both workshops. The other scenarios, on the other hand, received more criti-
cism from the participants. In fact, growth rates portrayed in storylines were in 
many cases seen as being too modest. For example, during the second Dutch work-
shop tourist numbers in 2015 for the “Business as unusual” storyline were consid-
ered too low and adjusted from 65,000 to 120,000. In terms of the changing form 
of tourism in the various scenarios, it was argued that a continued diversification of 
industry segments, logistical modes and activities is most plausible. Different seg-
ments of the industry would be working merely next to each other, as opposed to 
replacing (outcompeting) each other. For example, the development of permanent 
land-based facilities and infrastructure was seen as fairly plausible. It was also re-
marked that such as development would be difficult, due to high development 
costs and the strong resistance of several ATCPs.  
8.4.2 DESIRABILITY 
Although fairly plausible, most storylines were generally not considered desirable 
by the workshop participants. The growing scale and form of tourism activities 
were anticipated to lead to major impacts for the environment, risks for human 
safety and implications for science programmes. “The sky is the limit” was not con-
sidered desirable due to vast scale of Antarctic tourism developments that are 
assumed, which would be posing major impacts. Together with the “Cold Hostage” 
scenario, it was also considered undesirable because of the inability of the regula-
tory system to control tourism developments, and the major transition both sce-
narios imply in the way the Antarctic continent and human activities are perceived. 
Particularly the development of land-based tourism is seen as undesirable in both 
scenarios. The “Business as unusual” scenario, which assumes a sustainable envi-
ronmental outcome, was not considered desirable because of the sheer number of 
tourists visiting Antarctica. The “Special interest tourism” scenario was considered 
not necessarily undesirable, if negative impacts from activities can be sufficiently 
mitigated. The development of tourist air links was not considered desirable, as it 
implies the construction of facilities.  
 
Overall, the workshop participants pointed to the degradation of Antarctic ecosys-
tems and the loss of unique wilderness values as important reasons for this as-
sessment. Concern was also raised about potential conflicts between different 
users of the Antarctic. Interesting regions and sites for tourism can also be sites of 
importance for scientific research and essential habitats for wildlife or other eco-
system functions. Increasing tourism activities might lead to the unfortunate de-
mise of others. An important observation from the New Zealand workshop is that 
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future perspectives of stakeholders (e.g. tour operators, NAPs, Antarctic Treaty 
Parties, and NGOs) may not be as uniform as one might expect. The relative clarity 
and coherence that currently characterises these stakeholder groups may very well 
dissolve in the future, contributing to an additional level of uncertainty (Haase and 
Lamers, 2006). For example, the ability of tour operators to self-organise the vari-
ous development strands raised in the scenarios was questioned (see also chapter 
seven). It was felt that it seems as if they try to cater for everybody operating in the 
Antarctic, resulting in a lack of clarity about what their position is. This might lead 
to difficulties in the future with an ever-growing diversity of operator’s needs. For 
example, the emergence of more than one self-regulatory organisation is generally 
seen as very plausible. It depends on the standards set by, and the enforceability 
of, the ATS whether this would be desirable or not. 
 
Several of the scenarios were considered not compatible with the Environmental 
Protocol and regarded as a failure of the ATS to control tourism (or human activi-
ties in general) and damaging the legitimacy of the ATS. It was stressed during both 
workshops that perhaps the largest challenge of future tourism is political. Partici-
pants mention that claimant states tend to see tourism either as an opportunity or 
as a threat. It is believed that in some of the scenarios the conflict between states 
that want to discourage further tourism development and states with a growing 
tendency to become tour operators themselves would certainly aggravate. 
8.4.3 POLICY RESPONSE 
Various policy responses were identified as an appropriate way to steer the devel-
opment in a more acceptable direction and to mitigate some of the expected nega-
tive effects (see table 8.4). Overall, participants supported the ongoing develop-
ment and monitoring of site-specific guidelines by IAATO and ATCPs. This way, on 
the short term, cumulative impacts on frequently visited landing sites can be man-
aged in a non-binding way. It was argued that the ATS should take more responsi-
bility in setting standards for tourism operation. It was felt that a good start would 
be to codify important non-binding bylaws of IAATO into binding measures (see 
chapter seven). In 2007 at the ATCM in New Delhi a start was made by codifying a 
range of bylaws by means of a non-binding resolution. During the 2009 ATCM in 
Baltimore, the same operational rules were adopted by the ATCPs by means of a 
binding Measure. Participants of the workshops urged the ATS to take a more pro-
active approach towards Antarctic tourism. One way of doing that is by developing 
a strategic vision on tourism in Antarctica on the desirable and undesirable aspects 
of future development. Zoning instruments were suggested in nearly all of the 
scenario discussions as a useful way to manage the growth and diversity of tourism 
in a limited number of suitable areas. At the same time, areas can be set aside to 
safeguard wilderness values and prevent disturbance of ecosystems and scientific 
research activities. In addition, for several of the scenarios restrictive policies are 
proposed on tourist numbers, ship numbers, ship sizes, and restrictions on the 
development of permanent land-based facilities (see Table 8.4). It is further argued 
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that in order to administer restrictive measures a more comprehensive legal struc-
ture would be desirable, such as a Tourism Convention or an Annex to the Protocol 
(see also Haase, 2008). 
8.5 Discussion 
The history of Antarctic tourism cannot be seen as a linear trend but is character-
ised by unpredictable feedback effects, events and incidents (McKercher, 1999; 
Russell and Faulkner, 2004). Nobody could foresee the surge in availability of ice-
strengthened vessels for the tourism market after the collapse of the Soviet Union. 
It is widely attested that the availability of ships has been driving the development 
of tourism in the 1990s. Tour operators and policy makers have been confronted 
with accidents, causing impacts for science programmes or Antarctic ecosystems, 
such as the sinking of the Bahia Paraiso in 1989. The recent sinking of the M/S 
Explorer has instigated a discussion about the future of tourism in Antarctica (Scully 
and IAATO, 2008). Nobody knows what might happen if a large cruise liner would 
sink in the Antarctic, or if it is possible to stop a large international hotel chain from 
building a hotel in the Antarctic (see chapter six). Like Captain James Cook, we will 
probably never be able to fully understand the scale of consequences of these 
uncertain discontinuities (Van Notten, 2005). Nevertheless, through scenario analy-
sis we can start to identify important future challenges and uncertainties. 
 
The different scenario outcomes presented in section 8.3 emphasises the fact that 
Antarctic tourism is not a closed regional system, but a global industry influenced 
by contextual developments. This makes the Antarctic tourism system volatile for 
global change, such as economic growth or decline, water and energy shortages, 
climate change, and climate change mitigation policies (Amelung and Lamers, 
2007). GEO4 scenarios even suggest that global drivers could eventually collapse 
the Antarctic Treaty System. Biological invasions and the spread of disease (Frenot 
et al., 2005), might have a great influence on the destiny of Antarctic tourism de-
velopment. Growing affluence (in all scenarios), growing world populations, ageing 
(in all scenarios), and technological innovations are believed to drive this growing 
demand. It is generally expressed that in terms of potential tourist demand the 
limits have not been reached, both in the traditional and in potentially new Antarc-
tic tourist markets. The supply side of tourism is also highly influenced by contex-
tual factors, such as corporate take-overs, marketing, energy prices, and media 
attention. It has to be noted that besides opportunities, contextual factors can also 
lead to major constraints for tourism development. Examination of the annual 
IAATO seasonal outlook indicates that the current global economic recession is a 
good example of this (IAATO, 2009). 
 
Nevertheless, a prominent feature in most scenarios is the increase in tourist arri-
vals. This resonates in the observation that workshops participants often suggested 
that storylines were not extreme enough in terms of the form and rate of expected 
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tourism development under given assumptions. However, the growth rates vary 
substantially between the scenarios. It is also uncertain whether expected growth 
leads to an increased concentration of activities in current hotspots or a spread of 
activities over the Antarctic region. Many participants expressed their concern for 
cumulative impacts resulting from tourism growth or catastrophic incidents. These 
concerns are also articulated by stakeholders and academic authors independent 
from the workshops (ASOC, 1999; 2008). Increased tourism activities in the Antarc-
tic in combination with global environmental change (e.g. climatic changes, inva-
sive species) may cause multiple stressors for ecosystems and major uncertainty in 
terms of effects. 
 
Growth does not necessarily mean more of the same. The nature or form of tour-
ism activities and tourism logistics in Antarctica vary substantially between the 
scenarios; from medium sized expedition vessels to large cruise liners and from 
ship-based to land-based tourism, serviced by air links. A general tendency is that 
more multinational tourism companies are active in the Antarctic. Smaller scale 
niche markets may develop offering adventure tourism activities or special interest 
activities, such as yachts. If new forms of tourism entail negative impacts for Ant-
arctic ecosystems, wilderness values or scientific research is uncertain and cause 
for concern. For example, it was suggested that different forms and larger scale 
tourism activities might bring tourists and tour operators that are not as dedicated 
to the ecological integrity of the Antarctic as the present ones. This observation is 
also found in the literature (Hummel, 1994), and highlights the potential need for 
future visitor management (Page, 2003). 
 
Some of the scenarios allude to the inherent tensions in the structure of the tourist 
industry by featuring ‘rogue entrepreneurs’ that upset the self-regulatory system or 
work outside of ATS regulations (Molenaar, 2005). Strict self-regulation measures 
increase the incentives for tour operators to withdraw from IAATO or to refrain 
from joining in the first place (see chapter seven). The scenarios address the chal-
lenge of self-regulation to maximise compliance, while minimising the risk of defec-
tion. 
 
Stakeholder responses to the scenarios generally suggest that a more active in-
volvement by the Antarctic Treaty System is warranted, starting with the develop-
ment of a strategic vision on tourism in Antarctica (Bastmeijer and Roura, 2004; 
United Kingdom, 2008). Scenario development can support this process, by explor-
ing salient uncertainties and incorporating a broad range of stakeholders and per-
spectives. Scenarios provide a framework for discussing the implications of a wide 
range of plausible future developments and the effectiveness of different re-
sponses to address them. The “what-if” exercises that are made possible by scenar-
ios do not decrease the fundamental uncertainties in any way, but they allow pol-
icy-makers and stakeholders to explore and prepare for a wide range of eventuali-
ties (Greeuw et al., 2000; Swart et al., 2004). Taking into account our shortsighted-
ness regarding the future and the rapidly changing Antarctic tourism scope urges 
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for regular future assessments if we want to safeguard a proactive policy for Ant-
arctic tourism. 
 
Scenarios remain stereotypical depictions of the future. In fact, multiple scenarios 
could be occurring at the same time depending on your perspective. The main 
purpose of scenario discussions is to exchange and learn from each other’s per-
spectives. During the scenario workshops, in which a variety of stakeholders par-
ticipated, there was a remarkable consensus among participants about the desir-
ability of future tourism developments. Storylines were developed and analysed on 
the collective level of the workshop participants instead of the individual or sector-
level interests of a particular stakeholder. Many important issues in the develop-
ment of Antarctic tourism can potentially be anticipated using scenarios, but we 
have to acknowledge that simultaneously many factors remain uncertain and un-
explained. The global scenarios, particularly the GEO4 scenarios, used in this study 
were designed to address trends in issues of poverty and inequalities of resource 
access. In many global scenarios, human societies are facing major problems 
whereby tourism, especially to destinations like Antarctica, would be the last thing 
on people’s minds. This study could have benefited enormously from a consistent 
and plausible set of global tourism scenarios, but this is currently missing from the 
literature. We feel that developing and analysing global tourism scenarios would be 
worthwhile and certainly be a research recommendation coming from this study. 
8.6 Conclusion 
The integrated scenario analysis described in this chapter shows that the future of 
Antarctica is very open and holds many uncertainties and strategic challenges re-
garding the development of tourism. We believe the global scenarios analysed in 
the previous section have proven valuable in the context of Antarctic tourism for 
analysing uncertainties and risks that might become more prominent in the future. 
Such uncertainties include the rate of tourism development, the development of 
land-based tourism infrastructures and air travel, the appearance of rogue opera-
tors, and the robustness of industry self-regulation and the ATS. 
 
The integrated scenario analysis also elicited stakeholder perspectives on these 
future challenges of those participating in the workshops. Many of the develop-
ments described in the scenarios were assessed both as plausible and undesirable. 
Participants clearly stressed the need for strengthening existing policies and devel-
oping additional policies responding to the issues raised by the scenario analysis. 
The ATS is currently exploring ways to address many of the risks and changes pre-
sented in this chapter in the form of a strategic vision for Antarctic tourism. In the 
next chapter, we will present a more elaborate examination of perspectives on 
Antarctic tourism governance and potential policy options. 
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Policy makers and other stakeholders have to realise that change is underway: 
scenarios can be used to anticipate to changing conditions. Scenario analysis can 
assist in the development of a strategic vision and a proactive approach by setting 
policies and limits that will safeguard intrinsic Antarctic values and ecosystems for 
future generations. 
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Chapter 9 
SUSTAINABLE TOURISM IN ANTARCTICA? 
PERSPECTIVES, POLICIES AND PROSPECTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is based on: 
 
Lamers, M., Amelung, B. (submitted). Sustainable development of tourism in Antarctica: conceptualiza-
tion, perspectives and ways forward. In: Grenier, A. and Muller, D. Polar Tourism: A Tool For 
Regional Development? Montreal: Les Presses de l'Université du Québec (PUQ). 
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9.1 Introduction 
In the previous chapters, a number of potential impacts have been explored relat-
ing to future tourism on the environment, on human safety, on corporate and state 
governance structures, and on intrinsic wilderness values. Integrated analyses of 
opportunities and constraints, development trends and plausible future scenarios 
have offered a more thorough understanding of where tourism could be heading. 
The growth and diversification of tourism in Antarctica has triggered concerns 
about the sustainability of this development. In a number of chapters, different 
perspectives have been discussed relating to the sustainability challenges posed by 
tourism development. To close the circle of this investigation we will link these 
challenges to the perspectives of a wider group of present Antarctic stakeholders.  
 
Recent policy discussions at Antarctic Treaty Consultative Meetings (ATCMs) reflect 
a range of concerns and focus on the need for additional instruments and measures 
to mitigate some of the negative effects of tourism, such as site-specific guidelines 
and shipping standards. Recently, the tourism industry and a number of Antarctic 
Treaty Parties have taken up this idea of a strategic tourism policy vision in which 
fundamental issues can be clarified (Antarctic Treaty System, 2008; Scully and 
IAATO, 2008; United Kingdom, 2008). Through this vision, the focus of sustainable 
tourism development in Antarctica can be determined and policies can be devel-
oped to deliver this vision. Some recent work has been done on stakeholder per-
spectives on the compatibility of science and tourism (Stewart et al., 2006) and on 
the effectiveness of the current regulatory system (Haase et al., 2007). A similar 
perspective based analysis has never been performed in using the sustainable de-
velopment concept. 
 
This chapter aims to contribute to the development in Antarctic tourism policy. It 
addresses the following question: How do perspectives of different Antarctic tour-
ism stakeholders link with the concept of sustainable tourism, and what are the 
implications for tourism governance? By presenting interview material, the per-
spectives of different stakeholders on these policy challenges are analysed leading 
to recommendations for Antarctic tourism policy.  
9.2 Methodology 
9.2.1 DATA 
A perspective-based assessment of Antarctic tourism policy requires in-depth 
knowledge about the tourism industry and its activities, as well as the regulatory 
context. It also requires broad knowledge of the perspectives of key stakeholders. 
The academic Antarctic tourism literature and Antarctic Treaty System (ATS) docu-
ments provide a wealth of information, but they lack crucial insights, in particular 
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on stakeholder perspectives of emerging strategic issues. Complementary to the 
literature analysis, qualitative data was therefore obtained through stakeholder 
interviews. A total of seventeen interviews were conducted with international 
stakeholders and experts in Europe, North America and South America. During the 
interviews, a semi-structured interview guideline (see appendix of this thesis) was 
used reflecting emerging strategic issues in Antarctic tourism, such as the increas-
ing scale of industry, new forms of tourism, the compatibility with activities of 
other user groups and intrinsic Antarctic values, and the options for future govern-
ance. Interviews were audio-recorded, transcribed, and sent back to the interview-
ees for revisions and approval. To maintain the confidentiality of the data inter-
viewees remain anonymous and a coding system will be used to refer to interview 
results (for details see Table 9.1).  
 
Table 9.1: Overview of interviewees 
 
Coding Category Profile Date 
O1 Organiser Sales/marketing director of cruise company (< 200) (USA) 16–06-2007 
O2 Organiser Upper-level representative of industry association (USA) 07-06-2007 
O3 Organiser Expedition leader of cruise company (< 200) (Netherlands) 27–11–2006 
O4 Organiser Expedition leader of cruise company (> 500) (USA) 22-06-2007 
O5 Organiser Director of cruise company (< 200) (Canada) 12–06-2007 
O6 Organiser Director of Antarctica cruise agent company (Argentina) 19-02-2008 
M1 Monitor Antarctic tourism researcher and penguin expert (UK) 06–06-2007 
M2 Monitor Antarctic tourism researcher and university lecturer (UK) 08-06-2007 
M3 Monitor Environmental officer for NAP (USA) 14–06-2007 
M4 Monitor Logistical director for NAP (USA) 14-06-2007 
M5 Monitor Environmental officer for NAP Argentina) 18–02-2008 
M6 Monitor Antarctic legal expert from (Netherlands) 18-02-2005 
R1 Regulator Antarctic policy maker from USA  13-06-2007 
R2 Regulator Antarctic policy maker from Chile 15–01-2008 
R3 Regulator Representative of Antarctic Treaty System (Netherlands) 19-02-2008 
R4 Regulator Representative of Antarctic Treaty System (Argentina) 19–02-2008 
R5 Regulator Antarctic policy maker (UK) 14–04-2005 
9.2.2 ASSESSMENT FRAMEWORK 
To analyse the stakeholder interviews an assessment framework is needed that 
encompasses a wide range of perspectives on development and regulation of tour-
ism. As shown in chapter two, sustainable development is a contested notion, 
characterised by normativeness, subjectivity, ambiguity and complexity (Grosskurth 
and Rotmans, 2005). As a result, there is much room for interpretation and multi-
ple perspectives on sustainability issues. A useful model has been developed by 
Hunter (1997), for analysing interpretations of tourism development within the 
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weaker and stronger sustainability continuum. Weaker sustainability is human-
centred, focusing on efficient resource use (i.e. conservation) and relying on tech-
nological innovations for meeting sustainability standards. Stronger sustainability is 
eco-centred, focusing on absolute limits of resource use (i.e. preservation) and 
relying on policy restrictions and changing human demands for meeting sustainabil-
ity standards (Robinson, 2004; Williams and Millington, 2004).  
 
Characteristics of each of the two sides of the continuum focus on different objec-
tives and can be justifiably used by stakeholders in different contexts. Hunter 
(1997) defines four basic interpretations of sustainable tourism, whereby the first 
interpretation is focused towards weaker and the fourth interpretation towards 
stronger sustainability:  
 
• Sustainable development through a “tourism imperative” is heavily 
skewed towards the fostering and development of tourism: environmental 
and social concerns are much less pressing. Tourism could contribute to 
sustainable development in destinations where it could replace or pre-
empt economic activities that are heavily degrading the environment and 
contributing little to the livelihood of local communities.  
• Sustainable development through “product-led tourism” focuses on de-
veloping new and maintaining existing tourism products, with environ-
mental and social concerns being important as long as they sustain these 
products. This approach is most easily justified in tourist destinations that 
have become heavily dependant on tourism income. 
• Sustainable development through “environment-led tourism” prioritises 
environmental concerns over marketing opportunities. The aim would be 
to promote types of tourism, which specifically rely on the maintenance of 
a high quality natural environment. Regulation and encouraging the 
greater use of waste-free technologies by tourism businesses are impor-
tant. 
• Sustainable development through “neotenous tourism” actively and con-
tinuously discourages the development of tourism on ecological grounds. 
The aim would be to keep tourism to juvenile stages of tourism develop-
ment. 
 
Depending on the interests of stakeholders, these four basic orientations of tour-
ism development and policy may be deemed acceptable or unacceptable in the 
eyes of stakeholders. Applying this adaptive conceptualisation, allows for a more 
thorough understanding of different perspectives on sustainable tourism policy and 
potential governance options. 
 
In embedding this model into the tourism literature Hunter also refers to 
(sub)Antarctic tourism literature (Hall and Wouters, 1994; Sanson, 1994), but only 
in explaining the third and fourth perspective category. On first glance, these two 
orientations fit most naturally to the Antarctic tourism case with its reliance on 
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unspoilt wilderness (see chapter seven). Since permanent human population is 
absent in Antarctica, tourism’s contribution to a sustainable local livelihood or 
economy is less pertinent (Molenaar 2005). The goal of sustainable development in 
Antarctica, including the role of tourism, is therefore less focused on human devel-
opment than in other destinations. However, the perspectives of the stakeholders 
that are present in Antarctica do include elements of the first two orientations on 
the role of tourism in meeting present and future generation human needs (World 
Commission on Environment and Development 1987). The absence of sovereign 
government over local and regional territories makes the Antarctic tourism case 
even more different from other tourism destinations. Tourism policy of the ATS is 
focused primarily on setting environmental and safety requirements under which 
tourism operations are allowable, and not on stimulating tourism development (or 
specific tourism products) through subsidies or tax policies. For individual ATCPs or 
NAPs, however, this can be different (see chapter six). An important question is to 
what degree we can formally control, regulate and restrict tourism development 
(see chapter two). To what degree are we dependent on the benevolence of stake-
holders to cooperate? 
 
In the following section, different stakeholder perspectives on the sustainability 
objective of tourism in Antarctica will be presented, largely following Hunter’s 
model. Section four will present stakeholder perspectives on the capability of the 
current regulatory regime to control tourism development; section five presents 
the views of the interviewees on a number of policy directions. Based on this analy-
sis of perspectives section six explores the prospects for sustainable Antarctic tour-
ism, and section seven concludes this chapter. 
9.3 Perspectives on sustainable Antarctic tourism 
Protection of the Antarctic environment and ensuring human safety are claimed to 
be a key principles of tourism development of all interviewees (United Kingdom 
2009). The designation of Antarctica as a nature reserve through the Environmental 
Protocol and the common interest of all stakeholders to maintain the remote and 
pristine condition of Antarctica makes that, in general, this is not surprising. Never-
theless, there are notable differences in the way the interviewees interpret these 
objectives and see the role of tourism in relation to these principles. 
9.3.1 A TOURISM IMPERATIVE 
The first perspective in Hunters model prioritises the development of tourism over 
other types of human development or resource uses to pre-empt developments 
that are potentially worse and prevent detrimental impacts arising from it. In this 
perspective, the advantages of tourism development are seen as a ground for 
stimulating tourism development. As noted, the extent to which tourism activities, 
or other human activities, contribute towards the local community is less promi-
nent. Nevertheless, views fitting this perspective do exist. The question is to what 
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degree activities are beneficial to the international community. Interviewees with 
perspectives that fit in this category perceive tourism largely as an innocent and 
harmless activity, especially when compared to other potential human activities in 
the Antarctic such as mining, oil and gas exploration. Active encouragement to 
create viable and sustained economic activity through policy is seen as not neces-
sary; but tourism is seen as an activity that should not be restricted as it raises 
public awareness and contributes to the protection of Antarctica. 
 
“The ideal state in 25 years (…) is for tourism to be the most important thing going 
on in the Antarctic, along with science of course. For tourism to be the only industry 
there. That the continent is kept for peace and science. Do you want to ensure 
peace? Bring more tourists” (O5, 2007). 
 
It has been argued that tourism plays an important watchdog role in the Antarctic 
(O5, 2007), and has democratised Antarctic issues by making them visible for 
world’s tax paying citizens. Related to this watchdog role is the claim that visitors of 
the Antarctic may become active in protecting the continent, the surrounding 
Southern Ocean and its marine life, from negative impacts caused by human activ-
ity. Some claim that the clean up of many Antarctic research stations was partly 
fuelled by reports and photographs of influential tourists of environmental degra-
dation around scientific stations (Times Online, 2003). Lars Lindblad, the first expe-
dition cruise operator, famously quoted: “You can’t protect what you don’t know” 
(Landau, 2001; Maher et al., 2001). It is argued that tourism creates a critical mass 
of ambassadors for the Antarctic that are more aware and will become active in 
Antarctic conservation (Powell et al., 2008). 
 
The Antarctic Treaty System has been designed for maintaining peace and the con-
duct of scientific research; therefore science is generally seen as having priority 
over other human activities (Hemmings and Roura, 2003). In addition, the societal 
relevance of science is considered to be greater than that of tourism (R1, 2007). 
Although this prerogative is accepted by almost everyone, tourism operations have 
been compared on several occasions with science operations and ranked superior 
in terms of environmental impact and environmental management practices 
(Headland, 1994; Riffenburgh, 1998). Many interviewees consider the environ-
mental performance of tourism better than science operations (O2, 2007; O6, 
2008), for example in the case of preventing introductions of invasive species 
through boot washing. Differences can be explained by the permanent land-based 
presence of science operations, the considerably longer duration of stay, and the 
more direct interaction with the physical and natural environment. Despite that 
tourism and science are inherently different activities; it is widely believed that 
they should be held to the same environmental and safety standards. Tour opera-
tors tend to use some of the more notorious cases of environmental degradation of 
NAPs as a reference to proof the quality of environmental management under-
taken by the current generation of tour operators.  
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“What we see is that many people equate the increase in numbers of tourists with 
environmental impacts. They think that going ashore is a bad thing. It is nothing 
compared to National Programmes people driving up and down the road in big 
trucks at King George Island” (O2, 2007). 
 
The interview material contains several examples of views that fit into this first 
orientation in which tourism developments are justified by replacing or pre-
empting activities that are considered devastating for the resource or environment. 
Interviewees perceiving tourism as a relative innocent industry, as performing a 
watchdog role and a creator of ambassadors for protecting the Antarctic environ-
ment against other current and potential activities that are seen as more destruc-
tive (e.g. science, fisheries, mining, hydrocarbons extraction) fit into this category. 
Chapter eight demonstrates that future resource exploitation would not be incon-
ceivable. Our material suggests that tour operators predominantly express these 
views. 
9.3.2 PRODUCT LED-TOURISM 
The second perspective in Hunter’s model regards the development of existing and 
new tourism products as sustainable in cases where the local community has be-
come dependant on it for its income. The fact that an indigenous human popula-
tion is non-existent does not mean that host and recipient communities do not 
exist for Antarctic tourism. Communities living in the tourism gateway cities (par-
ticularly those in South America), the scientific and logistic communities of NAPs 
present at Antarctic research stations, people working at NGOs looking after Ant-
arctic biodiversity or heritage sites, the community of tour operators and those 
employed by tourism companies do benefit from the development of tourism. 
 
The compatibility of tourism with science activities is a highly contested topic. It is 
feared by some of the interviewees that increased tourist visits to scientific re-
search stations may interfere with research activities (M1, 2007; M4, 2007). On the 
other hand, NAPs also benefit from tourism visitation, by selling souvenirs, provid-
ing logistical services or even accommodation (see chapter three and six). Opinions 
range widely regarding the desirability of some of these science-tourism interde-
pendencies. According to some of the interviewees close cooperation between 
science and tourism operators should be discouraged as it blurs the line between 
activities and it changes the palette of interests of NAPs (M2, 2007; M4, 2007). This 
could have implications for policy-making. NAPs that are dependent on expedition 
cruises for their logistics would not likely be in favour of restricting this activity; 
NAPs that are financially dependent on accommodating airborne tourists will not 
likely be in favour of a prohibition of land-based tourism. Others argue that there is 
nothing wrong with this dependency on mutual services (O2, 2007; O5, 2007; M1, 
2007). In several cases tourism is providing direct income for the conservation of 
Antarctic heritage sites and biodiversity, such as the albatross (O6, 2008).  
 
Thesis_Lamers_v3.pdf   161 11-9-2009   11:32:44
 162 
“We live in a world of science budget cuts. (…) There are many countries that can-
not afford science. So if there is a way that tourism and science can work together, 
and it’s not going to affect the integrity of Antarctica, the wildlife, and there is away 
to cooperate, it is fine” (O2, 2007). 
 
At the same time particular segments of the industry have needs of their own. The 
expedition-cruise segment, for example, is in need of landing sites to visit and sce-
nic areas to cruise around. Popular tourist spots, such as the Lemaire Channel or 
Deception Island, have already been reported as congested in the peak of the sea-
son. The scheduler system of IAATO has been developed to deal with this issue (see 
chapter seven). Especially for larger expeditions cruise ships it is difficult as they are 
not able to cruise everywhere and land at all possible sites. With the increase of 
larger tourist ships (see chapter three and eight), scheduling itineraries could be-
come more difficult. It has been suggested that larger vessels should be scheduled 
first; leaving the rest of the sites for the smaller ships that can land anywhere (O4, 
2007). Also, cruise operations in Antarctica are much more reliant on cooperation 
with competitors than elsewhere in the world. For example, tour operators are 
dependent on each other and on NAPs in case of emergency. It is stated that with 
the influx of new cruise operators coming from other parts of the world a lot of 
effort goes into informing them about the special Antarctic requirements and con-
ditions (O2, 2007). Corporate take-overs might also be affecting the values that are 
considered important by yesterday’s and today’s generation of tour operators (M2, 
2007). The help of the ATS and Treaty Parties is needed in this (O2, 2007).   
 
The role and interests of gateway cities present another example of dependency in 
the development of Antarctic tourism. According to some of the interviewees, 
Ushuaia has developed into the main gateway port for Antarctic tourism due to 
favourable tax policies and infrastructural developments (M5, 2008; R4, 2008). The 
direct and indirect economic benefits for Ushuaia resulting from catering and ac-
commodating the affluent Antarctic tourists are considered considerable (Bertram 
et al., 2007). 
9.3.3 ENVIRONMENT-LED TOURISM 
The third perspective of tourism development prioritises forms of tourism that 
minimise impacts and maintain high environmental standards. Environmental qual-
ity is renowned and accepted without exception by all the interviewees as the lead-
ing principle for sustainable future tourism activities. This is not surprising as envi-
ronmental quality is a central objective of the Environmental Protocol and in the 
general interest of all current stakeholders (see chapter seven). Despite this con-
sensus, different stakeholders can find different viewpoints on issues such as the 
collection of scientific evidence and the interpretation of the rules. 
 
Impact assessments of Antarctic tourism have revealed little evidence of environ-
mental impacts (Stonehouse and Crosbie, 1995; Hofman and Jatko, 2000; Naveen 
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et al., 2000; Stewart et al., 2005; Snyder and Stonehouse, 2007), although there are 
a few exceptions (Pfeiffer and Peter, 2004). Some of the tour operators refer to this 
lack of scientific evidence in justifying their activity (O2, 2007; O5, 2007). Scientific 
evidence and monitoring are important ways to generate a more objective judge-
ment. At the moment an oil spill resulting from a grounded ship or a ship wreck at 
the bottom of the Bransfield Strait is considered harmless by some (R3, 2008) and a 
major concern to others (ASOC, 2008). Another example is the assertion of IAATO 
that by means of the ‘one place, one ship, at one time approach’ and the develop-
ment of site-guidelines, only ‘minor or transitory impacts’ are guaranteed (O2, 
2007), which is a legal standard set by the Environmental Protocol. This claim has 
been criticised by others arguing that this statement is deceiving and not based on 
scientific evidence (R2, 2008).  
 
There may be lacunas in our knowledge of impact due to a limited research effort 
(M2, 2007). Particularly the fast increase of Antarctic tourism in combination with 
other factors, such as climate change, result in major uncertainties about potential 
future impacts, including cumulative impacts (M4, 2007). When focusing on Antarc-
tica as a whole, many interviewees claim that tourism volumes remain modest 
compared to the size of the continent (R3, 2008; O2, 2007; O5, 2007). However, 
interviewees are concerned with the growing number of sites used by tourism (R4, 
2008; M2, 2007), and the ecological integrity of frequently visited landing sites (O3, 
2006; M1, 2007; M4 2007; O1, 2007; O2, 2007; O6, 2008). Through the develop-
ment of site-specific guidelines for several frequently visited sites (Bastmeijer and 
Roura, 2004), the ATS is trying to tackle this issue in cooperation with the tourism 
industry. Some interviewees indicate that it is not clear whether landing sites are 
the only probable areas of impact and argue for comprehensive monitoring and 
more research (M1, 1007; M2, 2007; M4, 2007). For example, in chapter four it was 
demonstrated that the global impacts of Antarctic tourism are potentially substan-
tial. 
 
Impacts can also be the result of incidents. Safety risks are inherent to human ac-
tivities in a remote destination like Antarctica (O3, 2006; O5, 2007). Sufficient 
preparation, insurance, and contingency planning, but also quality equipment, 
information and experience, are generally seen as crucial factors in minimising risks 
(see chapter five). Still, certain activities may be more likely to cause danger for 
tourists, or the activities of other parties in the area. Support staff of national pro-
grammes have been called in on the rescue of expedition cruise ships (Stewart and 
Draper, 2008) and one-off (or independent) expeditions (e.g. aviators, yachtsmen, 
and cross-continent skiers). Large-scale operations (such as large cruise ships) are a 
cause of concern for stakeholders, because of the lack of capacity in the region to 
respond in case of an incident. An incident of a large cruise ship can potentially 
cause many victims, environmental damage, and pressure for the Antarctic Treaty 
System (R1, 2007; R2, 2008; R3, 2008; R6, 2005). Others argue that companies 
operating larger ships are much safer because of better technology and higher 
safety standards (O2, 2007; O6, 2008). 
Thesis_Lamers_v3.pdf   163 11-9-2009   11:32:45
 164 
9.3.4 NEOTENOUS TOURISM 
Uncertainty on potential impacts of future tourism development might urge some 
stakeholders to advocate for a precautionary approach; which would be largely in 
line with the perspective of sustainable development through neotenous tourism. 
In this fourth perspective of Hunter’s model, tourism development is actively dis-
couraged or restricted based on safeguarding the ecological integrity or wilderness 
values. Also, as groups of tourists increasingly visit areas where scientific research 
is conducted and new unexplored parts of the Antarctic, the scientific value (labo-
ratory function) of these places diminishes (M2, 2007). Tourism activities impinging 
on intrinsic wilderness and existence values are recognised by a number of inter-
viewees (O3, 2006; O5, 2007; M6, 2005; M1, 2007; M2, 2007). 
 
“I think that my top concern would be that the intrinsic scientific value of the Ant-
arctic would be compromised with Antarctic tourism that is not managed properly. 
One has to really look at what Antarctica has to offer to mankind (…). The value of 
having this place in the world without human activity is at the risk of being lost” 
(M2, 2007) 
 
It is argued that these intangible or immeasurable values should be considered in 
the authorisation of activities or the setting of norms and standards (M6, 2005). For 
example, land-based tourism infrastructures and facilities, large cruise liners, air 
links, and certain types of adventure sports have been identified as developments 
that would not be compatible with Antarctic values (O3, 2006; O4, 2007; O5, 2007; 
M2, 2007; M6, 2005). Opinions on the likelihood of the development of permanent 
facilities for tourism in the near to distant future differ greatly, ranging from those 
believing that this is a logical next step (O3, 2006; O6, 2008; M1, 2007; M2, 2007), 
to those believing that this will never materialise (O2, 2007; O5, 2007, M4, 2007; 
M5, 2008). Finding consensus on restrictions regarding tourist numbers, ship num-
bers, ship sizes or the development on land-based tourism would be difficult with-
out a scientific ground. 
 
Based on the scale of the potential effects a proactive and precautionary approach 
is advocated by some, despite the contested views on the likelihood of this devel-
opment. Corporate take-overs and increasing scale of businesses operating in Ant-
arctica could also lead to a situation whereby operational standards may erode 
(O2, 2007). Another spin-off is that different types of tourists will visit Antarctica 
that might not be interested in Antarctic wilderness (M6; 2005). For example, ex-
pedition leaders and lecturers stress some of the difficulties of dealing with groups 
of tourists from newly industrialised countries with a very different concept of 
nature or biotic rights (O4, 2007; M1, 2007). Dealing with these groups, and ensur-
ing that tourist behaviour meets the codes of conduct set out by IAATO and the 
ATS, requires additional attention, as direct communication is often difficult due to 
language.  
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The point we want to make here is that stakeholder groups, i.e. the organisers, 
monitors and regulators of Antarctic tourism, have different perspectives on what 
constitutes sustainable development and of the role tourism plays in this. It is ar-
gued that the lack of clarity on this common policy objective obstructs the formula-
tion of policy. Perspectives are not necessarily right or wrong; they each contribute 
valuable pieces of the puzzle and merely reflect different interests in the develop-
ment of tourism. The perspectives presented are not exclusive; points of view of 
individual interviewees may very well be categorised in different perspectives. 
Understanding differences in perspectives can help focusing discussions on the 
development of a strategic vision and the formulation of a shared policy objective. 
9.4 Perspectives on tourism governance  
The level of control the regulatory regime can exercise on different forms and vol-
umes of tourism activity in parts of Antarctica provides a crucial component of 
sustainable tourism development. Perspectives on what constitutes acceptable 
tourism regulation in the Antarctic diverge widely among stakeholders and are 
related to the discussion of the main policy objective discussed in the previous 
section. The question of acceptable regulation can roughly be divided into two 
parts: the capability of the ATS to deal with tourism, and the need for additional 
regulation. Further, there is the relation between formal regulation of the ATS and 
self-regulation of the tourism industry. 
9.4.1 ATS TOURISM REGULATION 
It is argued by some that the existing ATS governance system is appropriate in deal-
ing with tourism; a more comprehensive legal construct is not considered to be 
needed (R1, 2007; O5, 2007). The Environmental Protocol is seen as the main in-
strument for regulating human activities; what is really lacking is a standardised 
interpretation of the regulations set out by the Environmental Protocol (O2, 2007; 
M3, 2007). In addition, the way the Protocol is implemented differs from country to 
country (R5, 2005; M6, 2005). It is argued that binding regulations that have been 
approved by the ATS have not been implemented yet. Implementation of these 
regulations (e.g. Measure 4 of 2004, the Liability Annex to the Protocol of 2005) 
into the domestic legislation of the ATCPs would already mean a big improvement 
in the capability of the regulatory system (R1, 2007; R3, 2008). 
 
On the other hand, many of the interviewees, including several tour operators, 
believe that more regulation is needed to adequately manage tourism in the fu-
ture. Besides the wish for stricter regulations, interviewees also point to the inabil-
ity of the ATS to reach consensus, to implement, and to enforce restrictive policies 
(M1, 2007; M5, 2008; R3, 2008; R4, 2008). 
 
“I have always believed that forbidding tourism is a bad thing, for two reasons. The 
first is: tourism also has positive aspects. The second is: we do not have the means 
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to regulate tourism. We can only do that through the tourism industry. There is, 
also in the future, no chance that we would have an adequate system of park rang-
ers and patrol ships to control activities in Antarctica” (R3, 2008). 
 
Several other interviewees remark that it is not a question of ATS capability, but 
more an issue of political will of the ATCPs to really address the issue (M2, 2007). A 
central question in striving for additional governance instruments is how to finance 
it. It has been claimed that the ATS has evolved from an initial small consortium of 
countries with a strong interest in Antarctica and a considerable investment in 
scientific research, into a larger group of countries with a more marginal interest 
and investment. This entails an inherent danger, especially now stricter regulations 
are increasingly considered needed, as well as the costs associated with these regu-
lations (R3, 2008; M5, 2008). 
 
A range of structural problems of the capability of the ATS to deal with tourism is 
identified in the previous chapters of this thesis. Knowledge and experience of 
tourism operations is believed to be lacking with policy makers involved in the 
ATCM tourism discussions, which hampers decision-making (O2, 2007; M2, 2007). 
Proposals for tourism (and other) activities are assessed on a one by one basis. It is 
insufficiently known if some other country is allowing the same activity in the same 
place at the same time. It is argued that ATCPs have to communicate more closely 
in allowing access and issuing permits (M5, 2005; R5, 2005). According to one in-
terviewee, the ATS has been designed to control scientific activities operated by 
NAPs and not for controlling commercial activities like tourism (M1, 2007). Follow-
ing the above discussion on the compatibility and interdependency of science and 
tourism operations, the issue arises if the different sets of rules should apply to 
both types of users. There seems to be a consensus among the interviewees that 
although the two activities are inherently different in nature the same standards 
should be applied. It could very well be that because of inherently different activi-
ties, different sets of rules have to be drafted for these groups to meet the same 
standards. Another structural problem of the ATS is the incapability of dealing with 
activities organised from non-signatory states (M4, 2007). For example, several 
interviewees mention rumours concerning large cruise operators from non-Treaty 
countries planning to organise trips to Antarctica in the future (M3, 2007; M5, 
2008). 
 
The ATS is based on a deliberative mode of governance (Van Zeijl-Rozema et al., 
2009). The Antarctic Treaty stipulates that ATCPs have to collectively agree on pol-
icy during ATCMs. Several of the interviewees expressed the wish for a more hier-
archical governance approach of the ATS to facilitate a more swift response and 
increase the adaptive capacity in decision-making and the ability to enforce regula-
tions. Despite the doubts of the feasibility of such an approach, several suggestions 
are made in this direction. A few interviewees argue that tourism regulation should 
be strengthened by developing a more comprehensive legal instrument, such as an 
Annex to the Environmental Protocol (M6, 2005) or a Tourism Convention (M1, 
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2007). In the case of regulating fisheries the CCAMLR convention was established. 
Tourism could be regulated in a similar way, modelled on the CCAMLR approach 
(M1, 2007). Both ideas have been circling around the academic literature and pol-
icy arenas for years but no consensus exists on any of the options (Molenaar, 
2005). 
 
Another way of improving the role of the ATS in the regulation of Antarctic tourism 
is to establish a commission with representatives of the main tourism countries, 
reporting to the ATS (M1, 2007; M2, 2007). A team of trained observers could be 
working for this tourism commission (M2, 2007). This way the ATS could effectively 
develop their own vision of tourism that is not aligned with industry interests. The 
tourism industry would benefit from a more effective working relation with the 
ATS. Disadvantage would be the political discussion about who would have to be in 
this commission and how to finance its activities. 
9.4.2 RELATION ATS - IAATO 
Industry self-regulation is generally seen as a successful way to overcome some of 
the described problems. At the same time it is recognised by almost all interview-
ees that the collective and voluntary nature of an industry association also makes it 
vulnerable. The vulnerability is a cause for concern given the responsibility it carries 
over an increasingly complex industry. IAATO has taken the lead in many practical 
and operational interpretations of the Environmental Protocol (O2, 2007; O5, 2007) 
and suggesting policy solutions, for which the ATS should be thankful (M1, 2007). In 
recent years, a range of IAATO bylaws have been codified, first into a non-binding 
resolution and later in a binding measure. This is a very useful way of ensuring that 
these rules, that are practiced by the majority of the companies anyway, have to be 
followed by all companies (R3, 2008). According to some interviewees IAATO guide-
lines should be carefully examined before adoption as standards of the interna-
tional community (R2, 2008; M1, 2007; M5, 2008). Some question the appropriate-
ness of the industry’s leading role in policy setting (M2, 2007). Others claim that 
the ATS should also take its responsibility in tourism regulation by collecting statis-
tics; engaging in monitoring and observer schemes, and setting the standards for 
operations (M1, 2007; M2, 2007; M5, 2008; R1, 2008; R2, 2008). 
 
“I think that it is important that we see both tourists and scientists as visitors of 
Antarctica for whom the same standards apply. For enforcing these rules we need 
the cooperation of the tour operators (…). I do think that the basis for cooperation 
lies with the Treaty Parties. At the moment IAATO has a leading role in collecting 
statistics and supervision of tourism, but in my view that would have to become the 
role of the Parties” (R3, 2008). 
 
It is stressed by some of the operators that a more formal working relationship, or 
partnership, should be built between IAATO and the ATS (O2, 2007; O5, 2007). 
There is a great interdependency of the ATS and IAATO when it comes to tourism 
Thesis_Lamers_v3.pdf   167 11-9-2009   11:32:45
 168 
regulation. Tourism is developing in such as way that we cannot rely on regulation 
debates once a year at the ATCM. Therefore maintaining strong ties between the 
ATS and self-regulatory regimes, like IAATO, is an important vehicle for robust gov-
ernance and in need of improvement (O2, 2007; see also chapter seven). 
9.5 Perspectives on policy instruments 
In the previous section it was demonstrated that there is a general tendency to-
wards improving elements of the regulatory regime that improve control, particu-
larly regarding the enforcement of regulation and the monitoring of potential im-
pacts. Hunter argues that by means of a range of regulatory and market based 
policy instruments (“sticks and carrots”) the behaviour of tour operators and tour-
ists can be influenced to minimise negative impacts (Hunter, 1997). A range of 
policy instruments are, or have been, discussed in the academic and political de-
bates on Antarctic tourism regulation. In this section, we will briefly discuss differ-
ent stakeholder perspectives on these instruments. 
9.5.1 PORT STATE CONTROL 
Extending existing port state controls in the gateway cities has been suggested 
both in the academic and political debate (Vicuna, 2000; ASOC, 2003). Apart from 
the type and level of port state control, opinions differ largely about the appropri-
ateness of this regulatory option. Some argue that it makes sense to build on exist-
ing institutions present in Antarctic gateway cities to improve control of vessels 
travelling south (O5, 2007). Others point to the geopolitical difficulties of this op-
tion (R1, 2007; M3, 2007). Since all major gateway ports are located in claimant 
states, both claimant and non-claimant states would be concerned that extended 
controls could be used to strengthen territorial claims of Antarctica. Also, port state 
controls are considered not effective for managing tourism as the control is gone 
when ships or aircraft leave the (air)port (O2, 2007; M1, 2007). Further, gateway 
cities are believed to benefit enormously of Antarctic tourism, so it can be ques-
tioned to what degree they can be convinced to undertake activities that counter-
act their interest (M1, 2007). Nevertheless, (air)port state control can be instru-
mental in checking yachts and other types of one-off activities for having obtained 
the right permits and carrying sufficient documentation on site guidelines, pro-
tected areas, and general codes of conduct (M6, 2005). 
9.5.2 ACCREDITATION 
Setting up a certification system for tourism operators has been suggested as a way 
to guarantee safe and sound industry standards (Australia, 2004a), as well as to 
formalise the relation between IAATO and the ATS (Molenaar, 2005). An accredita-
tion scheme could create another quality check for tour companies to take (M4, 
2007), besides finding an ice-strengthened ship, hiring staff, obtaining insurance, 
etc. (O5, 2007). The idea of accreditation is not viewed upon with much enthusiasm 
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by the interviewees. There has been extensive debate between Treaty Parties and 
the tourism industry on the content, the organisation and the development of a 
certification system (United Kingdom, 2005), without a satisfactory outcome (M3, 
2007). The IAATO membership requirements are already by some of the operators 
as a practically functioning system of certification; setting up an accreditation 
scheme would pose a large investment in time and money without having signifi-
cant additional value (O2, 2007). 
9.5.3 GOVERNMENT OBSERVERS AND MONITORING 
The option of sending government observers on tourist ships also seems contested. 
Some states, predominantly claimant states (New Zealand, 2004b), regularly send 
government observers on ships of companies operating from their country. Some 
interviewees consider it a useful way to generate insight in onsite tourism practices 
(O4, 2007) and a responsibility of Treaty Parties with tour operators active in Ant-
arctica to do so (M5, 2008). Many interviewees remark that it is an expensive way 
of control that can only be effective if observers are trained and well-equipped to 
perform the job (O2, 2007; O5, 2007; M1, 2007; M2, 2007; M3, 2007). Another way 
of generating knowledge and establishing ground for policy decisions is by setting 
up an independent monitoring system. Monitoring programmes have been devel-
oped by NGOs (Naveen et al., 2000; Naveen et al., 2001), and some of the NAPs 
(Australia, 2004b). So far, monitoring is performed on a voluntary basis and conse-
quently far from comprehensive (M1, 2007). Up to now, no agreed approach and 
scheme for environmental monitoring of non-governmental activities exists 
(Australia, 2004b). Opinions differ on who should be paying for a more comprehen-
sive monitoring scheme: the tourists (M1, 2007; M2, 2007) or the ATCPs (O2, 
2007). 
9.5.4 ZONING INSTRUMENTS 
Zoning instruments can be used to assign appropriate activities to particular areas 
and limit access to others (Hunter, 1997) and are commonly applied and studied in 
tourism management (Page, 2003). Zoning is reviewed by most of the interviewees, 
as a useful type of policy instruments for regulating future tourism development. 
Antarctic tourism has increased both in terms of operational scale (e.g. size of 
ships), and the level of activity at different spatial scales. For example, tourism 
activities have especially grown at the regional scale of the Antarctic Peninsula, at 
the sub-regional scale (Argentina, 2006), and at the scale of individual landing sites 
(Crosbie, 2005). Zoning instruments function as a way of compromise between 
different development objectives of users, whereby activities can be allowed in 
some areas, while other areas can be closed. The Antarctic Special Protected Areas 
(ASPAs), Sites of Special Scientific Interest (SSSIs) and Antarctic Special Managed 
Areas (ASMAs) instruments of the Environmental Protocol are already existing 
zoning instruments that can be used to fence off or manage tourist activity near 
research stations or particularly vulnerable sites. The non-binding site guidelines 
allow certain levels of visitation and therefore function as a zoning instrument for 
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larger ships (O4, 2007). It is reported that operational zones are already in place as 
there is a limited number of places where you can land tourists as well as IAATO 
zones for specific activities (O2, 2007). So far, zoning instruments have not been 
applied on larger spatial scales than individual sites. France (2005) has introduced 
the idea of additional zoning instruments through the establishment of Sites of 
Special Tourism Interest (SSTI), without much response. It has also been proposed 
to apply the existing ASPA and ASMA zoning instruments on larger spatial scales, 
such as sub-regions or regions (ASOC, 2008). Some of the interviewees argue that if 
zoning were to be extended it would have to be backed up with monitoring data or 
scientific evidence (O2, 2007; M2, 2007). 
9.5.5 SPECIFIC RESTRICTIONS AND PROHIBITIONS 
Some of interviewees argue for limits on the number of tourists or ships visiting the 
Antarctic continent per annum (M1, 2007; R4, 2008), or on the size of the ships 
used (R3, 2008). Most of the interviewees raising this issue immediately add that 
setting a tourist cap would be difficult because of political will and the difficulties of 
enforcing it (M5, 2008; R4, 2008). Countries might not want to limit economic ac-
tivities if the ground for it is arbitrary; a demonstrable scientific underpinning of 
cumulative impact would be needed. Operators generally argue that a cap is not 
necessary, as the boundaries of entry are high, providing sufficient limits to the 
industry (O2, 2007; O5, 2007; O6, 2008). 
 
A prohibition on land-based tourism facilities and infrastructure has been sug-
gested a few years ago (New Zealand, 2005), and has been debated in ATCMs ever 
since (see chapter six). The previous section has shown that the opinions of inter-
viewees regarding the feasibility of large-scale land-based tourism differ consider-
able. Nevertheless, most of the interviewees considered such developments unac-
ceptable. In terms of regulation, opinions differ on what needs to be done. Accord-
ing to some the discussion has been closed with the adoption of Resolution 4 in 
2007 (R1, 2007; R2, 2008), while others qualify this policy solution as too weak and 
vague (R3, 2008; M5, 2008). 
 
Some interviewees mention specific proscriptions and restrictions that are neces-
sary for safe shipping in Antarctic waters, such as compulsory ice-classes, minimal 
seasons of experience for captains sailing in Antarctic waters and ice-pilots (O4, 
2007; M5, 2008; R5, 2005). It is not clear to what degree the ATS should take the 
responsibility for Antarctic shipping regulations, or what level of responsibility the 
IMO has in principle. The ATS has started to address the issue of shipping in Antarc-
tic ice-covered waters some years ago, by asking for advice from the IMO (ASOC, 
2009b). Given the recent shipping incidents, the ATS should find the right balance 
between a swift policy response, and policy back up from the IMO that would guar-
antee world coverage. 
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9.6 Towards sustainable tourism? 
The ATS has been a stable institution over the past fifty years and successful at 
addressing upcoming challenges in a proactive way. In the context of commercial 
activities, such as fisheries and mineral resource extraction, a comprehensive regu-
latory system was set in place before activities commenced (Scott, 2001; Molenaar, 
2005). Regarding tourism a range of regulatory weaknesses have been identified. 
Tourism policies have typically been ad hoc and reactive, targeting individual expe-
ditions per season rather than clusters of activities for a number of years and often 
responding to concrete incidents and plans (Kriwoken and Rootes, 2000; Hemmings 
and Roura, 2003; Bastmeijer and Roura, 2004). At the same time, change is on the 
horizon. Some have argued that comprehensive regulatory efforts should be made 
for tourism (Hall, 1992b; Davis, 1999), for example based on the CCAMLR system 
developed for fisheries. Tourism is believed to be the most important debate oc-
curring in the ATS at this moment (R3, 2008). Following the previous sections of 
this chapter, a number of strategic questions arise: Is the ATS robust enough to 
stand the test of future tourism? Is the ATS regime adaptive enough to anticipate 
to tourism development, and to what degree can we rely for the sustainability on 
the tourism industry to self-regulate? What can we do to steer towards sustainable 
development? 
 
In the previous sections, we have seen that although environmental quality and 
human safety are recognised as general principles, the interpretation of these prin-
ciples in terms of future scale, form and control of tourism development in Antarc-
tica are contested. Some of the operators see tourism as a harmless activity that 
creates ambassadors for Antarctic conservation against more devastating activities 
that Antarctica might face in the future. The second perspective sees tourism as a 
potential source of income for other local stakeholders, such as NAPs. In both per-
spectives, policies for Antarctic would not go beyond creating a level playing field 
by backing up self-regulatory operational standards. According to the third per-
spective, tourism is allowable as long as there are no environmental impacts or 
other types of negative effects, such as risks for human safety. Policies should 
merely focus on mitigating unacceptable levels of proven impacts. Those who want 
to establish a more objective judgement of impacts would argue for the creation of 
an independent monitoring programme. Demonstrable negative impacts can be 
minimised by setting conditions under which tourism activities can be approved, 
for example through a zoning system or an accreditation scheme. The fourth per-
spective sees tourism activities as a threat to intrinsic wilderness and scientific 
values and urges for a precautionary approach. According to this perspective, par-
ticular forms of tourism (e.g. land based tourism), scales of operation (e.g. large 
cruse liners), or volumes of tourists should be prohibited or restricted. It should be 
noted that perspectives on the role of tourism and the preferred management style 
are not exclusive and can be combined, for example by setting up a comprehensive 
zoning system in which a different approach is chosen for different regions. 
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Here it is argued that without a clear tourism policy objective it will be very difficult 
to agree on a set of policy instruments. The creation of a collective vision on the 
acceptable volume and form of tourism should therefore be made top priority in 
the ATS tourism debate to clarify these issues. Recently concrete initiatives have 
been taken towards this objective. Based on an initiative of the United Kingdom, an 
inventory was made of vision statements of a range of ATCPs and organisations, 
including a list of general principles (United Kingdom, 2009). An adapted version of 
these principles was adopted at the 2009 ATCM in Baltimore by means of non-
binding Resolution 7 (Antarctic Treaty System, 2009). Although these principles are 
too general to settle the issues discussed in this chapter or this thesis, they do pro-
vide a useful reference document for ATCPs in any future discussion about Antarc-
tic tourism (see Table 9.1). 
 
Box 9.1: General Principles of Antarctic Tourism 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We argue that a more comprehensive future vision for Antarctic tourism should 
take the perspective of tourism as a system (for a similar argument see (ASOC, 
2009a) in which a variety of activities and services are linked together through 
various supply chains (Font et al., 2006) and not as a single activity (for example the 
tourist landing). In several chapters of this thesis, we have seen that crucial drivers 
and impacts of the Antarctic tourism industry lay outside of ATS control. Determin-
ing workable boundaries of the Antarctic tourism system, and addressing the issue 
on the appropriate spatial and temporal scale, is an important exercise that re-
quires further debate. These general principles do suggest that besides further 
All tourism activities undertaken in Antarctica will be conducted in accordance with the Antarctic 
Treaty, its Protocol on Environmental Protection, and relevant ATCM Measures and Resolutions; 
Tourism should not be allowed to contribute to the long-term degradation of the Antarctic envi-
ronment and its dependent and associated ecosystems, or the intrinsic natural wilderness and 
historical values of Antarctica. In the absence of adequate information about potential impacts, 
decisions on tourism should be based on a pragmatic and precautionary approach, that also 
incorporates an evaluation of risks; 
Scientific research should be accorded priority in relation to all tourism activities in Antarctica; 
Antarctic Treaty Parties should implement all existing instruments relating to tourism and non-
Governmental activities in Antarctica and aim to ensure, as far as practicable, that they continue 
to proactively develop regulations relating to tourism activities that should provide for a consis-
tent framework for the management of tourism; 
All operators conducting tourism activities in Antarctica should be encouraged to cooperate with 
each other and with the Antarctic Treaty Parties to coordinate tourism activities and share best 
practice on environmental and safety management issues; 
All tourism organisations should be encouraged to provide a focus on the enrichment and educa-
tion of visitors about the Antarctic environment and its protection. 
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elaboration into criteria and indicators concerted action is necessary towards the 
establishment of an ATS monitoring system.  
 
There is a growing literature on the potential of public-private partnerships 
(Hartman et al., 1999), NGO-state cooperation (Bastmeijer and Verschuuren, 2005), 
and the sustainable governance of resources and human activities beyond the 
effective control of the state (Bierman, 2007). A shared strategic vision would in-
crease the adaptive capacity of the ATS to respond to any emerging crisis in a swift, 
structured and effective way. Following recent insights from the literature on adap-
tive (co)management, trust and leadership would be required to successfully move 
in this direction (Olsson et al., 2004; Folke et al., 2005), as well as experimentation 
with various policy options (Huitema et al., 2009). The ATS could organise the crea-
tion of this tourism vision by leadership of one ATCP, a commission of ATCPs, or a 
combination of ATCPs with NGOs and industry organisations. Scenario analysis 
could be an important step in the creation of a shared future vision (see chapter 
eight). It can be questioned whether the annual three-day discussion during ATCMs 
will be sufficient to transform the general principles into a more elaborate shared 
vision. 
 
A combination of the instruments discussed in section five could be adopted in 
view of this policy vision. Control may be increased by demanding minimal re-
quirements for quality and experience of organisers, staff and crew, thereby im-
proving supervision and enforcement in the field. By establishing zones with differ-
ent levels and types of activities, the needs of different stakeholder groups can be 
met, while preserving parts of the Antarctic for wilderness. A similar approach has 
been developed and proposed by Davis (1999). Another option is to apply existing 
instruments in different ways (such as the proposal of ASOC to apply the ASPA and 
ASMA instruments on larger geographic scales), or by developing innovative new 
approaches. In analysing the scope of policy instruments it is striking to see the 
dominance of command-and-control instruments as opposed to market based 
instruments (Pearce and Barbier, 2001), especially when control is difficult in the 
remote Antarctic. Market-based policy instruments, such as taxation and cap-and-
trade approaches, may provide some of these innovative policy options. 
 
An important strategic issue is how to deal with the potential increase of non-
IAATO members or tour operators, one-off expeditions, and activities from non-
Party states (Molenaar, 2005). Active engagement and close cooperation between 
ATCPs and non-Treaty Parties from where tourism activities are organised is war-
ranted to anticipate such developments. Also, active cooperation of the ATS with 
global institutions, such as the IMO, creates a more nested governance structure 
and increases its robustness (Ostrom, 2005; see chapter seven). Further, a greater 
understanding of what goes on in the field is essential, which requires the im-
provement of monitoring and observation programmes. In doing so, it makes sense 
to cooperate with expert organisations, like SCAR and COMNAP. Many of the in-
struments would merit from further legal, economic or integrated policy research 
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to analyse their design, effectiveness, and implementation. At the 2009 ATCM in 
Baltimore the CEP has commissioned a status report on the trends in Antarctic 
tourism development, the environmental impacts of tourism, the effectiveness of 
existing management controls, and the identification of new analytical methods to 
analysing existing data (Australia et al., 2009). This CEP study would definitely be a 
step in the right direction. 
 
In section four of this chapter, we saw that many interviewees doubt whether the 
ATS will ever be capable or willing to control tourism. The central role that self-
regulation currently plays in onsite management and rule enforcement, and the 
difficulties that the ATS is facing in performing these tasks, suggests that it would 
be wise to involve the tourism industry in policy development. Organisations like 
IAATO will probably remain important in implementing any future tourism policy. 
The value of IAATOs work in coordination and environmental management under-
lines the importance of a continuing co-operation between the ATS and IAATO. 
However, the ATCPs have a clear responsibility under the ATS. Also, for various 
reasons sustainability issues may not be adequately addressed by self-regulation 
alone. For example, if more restrictive measures in respect of future tourism de-
velopments are considered necessary, IAATO may not be able to agree on such 
measures. Therefore the ATS would be wise to develop plans for generating the 
financial means to play a more hierarchical role in monitoring and enforcement of 
policy, for example though an ATS tourist tax or a tradable permits system 
(Tietenberg, 2002) based on tourist visitor days. 
9.7 Conclusion 
It has to be noted that the number of interviews conducted presents a small sam-
ple of the Antarctic tourism community. However, each of the interviewees is di-
rectly involved and functions as organiser, regulator or researcher of Antarctic 
tourism, and represents many years of experience. The dispersal of potential 
knowledgeable interviewees worldwide also complicates generating a large sample 
of respondents. Interviewees were selected from a variety of influential countries 
in the Antarctic tourism debate. Another potential bias in the data could be formed 
by socially desirable answers of interviewees to questions. The semi-structured 
interview approach and the building of trust during the considerable length of the 
interviews are believed to have reduced this bias. It is believed that audio-
recording, sending back the transcription for approval, guaranteeing anonymity, 
and critical questioning during the interviews has resulted in a reliable account of 
the stakeholder’s views. 
 
It can be concluded that there are considerable differences in the way stakeholders 
perceive the role of tourism in Antarctica, the robustness of the regulatory system, 
and the appropriateness of policy instruments. This is in line with other recent 
investigations in this field (Haase et al., 2007; Haase, 2008). Applying the adaptive 
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concept of sustainable development on Antarctic tourism has proven insightful. It 
becomes clear that different perspectives exist on the role of tourism in the sus-
tainable development of Antarctica and on the role policy could play. In the ab-
sence of a local population and economy, it is not clear what should be the main 
aim of sustainable tourism development in Antarctica. Existing agreements (e.g. the 
Protocol) leave open much space for interpretation. In addition, tourism is organ-
ised by complex networks of actors operating at different spatial levels, which 
raises questions about the proper allocation of responsibilities (e.g. IMO, ATS, 
IAATO). At the most recent ATCM, a number of policy steps have been taken with 
regard to the regulation of Antarctic tourism, such as the codification of a set of 
operational rules in international law; the adoption of a list of general principles, 
and the commissioning of a CEP status report. Although these are steps in the right 
direction, they neither make the ATS future proof nor tourism sustainable. It is 
concluded that the creation of a shared policy vision should be the top priority of 
the Antarctic tourism regulatory debate. Issues of scale, distribution, form and 
control of tourism should be part of this vision. The absence of a sovereign state 
triggers experimentation with new forms of governance and the development of 
innovative policy instruments. 
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Chapter 10 
CONCLUSIONS 
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10.1 Research objectives 
Tourism in Antarctica is growing rapidly in volume and diversifying into an ever-
wider range of activities, transport modes and destinations. At the same time, the 
regulatory options for controlling tourism developments in this remote region and 
global common are limited. This configuration has raised concerns among academ-
ics, NGOs and policy makers. The central aim of this thesis is to explore the sustain-
ability challenges of Antarctic tourism in the context of sustainable development. In 
chapter one the following central research question was formulated: 
 
What sustainability challenges will we be facing as tourism in Antarctica develops in 
the future; and how can these challenges be tackled in the context of this global 
common? 
 
To address this question the following research objectives were formulated: 
 
1. To identify the main development factors and actors driving and con-
straining Antarctic tourism and analyse opportunities for future tourism 
development; 
2. To assess the risks and impacts of Antarctic tourism development for the 
environment, tourism operations and other users;  
3. To explore the future of Antarctic tourism by developing a set of plausible 
and consistent future scenarios and analyse the implications; 
4. To analyse stakeholder perspectives on the options for Antarctic tourism 
governance towards sustainability. 
 
This chapter will summarise the main conclusions for each of the research objec-
tives coming from different chapters in this thesis and discuss these conclusions in 
view of the sustainable development concept. In addition, reflections will be pre-
sented on the methods applied in this study. The chapter will close with an outlook 
on future research for sustainable Antarctic tourism. 
10.2 Conclusions 
10.2.1 ANALYSIS OF THE MAIN FACTORS AND ACTORS DRIVING AND CONSTRAINING ANTARCTIC 
TOURISM DEVELOPMENT 
Objective one was primarily addressed in chapter three. A myriad of factors con-
straining and driving tourism development in Antarctica were analysed based on 
stakeholder discussions during three participatory workshops, supplemented with 
literature review and data analysis. Factors were combined in the Antarctic Tourism 
Opportunity Spectrum (ATOS). The ATOS collectively defines the opportunities and 
constraints for the development of tourism in Antarctica, and for different stake-
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holders to influence these opportunities. Factor categories include: factors influ-
encing access, other resource related users, attractions and activities, infrastruc-
tures and facilities, operational factors, acceptability of impacts, and regulation and 
management frameworks. In each of these categories a range of directly involved 
actors can be identified, including tourists, ships owners, tour operators, suppliers, 
scientists, base personnel, various kinds of NGOs, guides, lecturers, and policy 
makers. 
 
Factors and actors influencing access, such as logistical and infrastructural devel-
opments, prove to be particularly important. This is no surprise in a region as re-
mote as Antarctica, with substantial geographical barriers of entry. The compatibil-
ity of tourism activities with other users, predominantly science operations, can 
provide both constraints and opportunities, for example in the case of facility and 
infrastructure sharing (see chapter three and six). The wilderness and wildlife at-
tractions in Antarctica are unique, as well as the opportunities for adventure activi-
ties and other special interest activities. The remoteness of Antarctica calls for 
cooperation among tour operators and sophisticated operational procedures and 
requirements (see chapter seven). The unique and vulnerable ecosystems makes 
that our tolerance towards impact is lower than elsewhere. At the same time the 
role of formal regulation in controlling tourism development is limited due to an 
international governance system (see chapter nine). It has been demonstrated that 
in each of these factor categories internal changes are occurring. In addition, a 
range of contextual factors that occur on a global scale (see chapter eight) influ-
ences each of the factor categories. These contextual factors widen the range of 
actors even further with international tour agents, international air carriers, gate-
way city stakeholders, and so on. Often these contextual factors and actors are 
beyond the regulatory reach of Antarctic institutions and bodies (e.g. energy prices, 
climatic changes, economic development, etc.). The ATOS model addresses the 
issue of scale in sustainable Antarctic tourism and illustrates the open en volatile 
nature of the current Antarctic tourism development setting. 
 
With regard to future opportunities and trends, we conclude that there are more 
opportunities than those currently exploited. Antarctic tourism development is 
driven by an increasing operational scale (e.g. larger ships), efficiency (e.g. air-
cruise operations), and continuous innovation and diversification (e.g. adventure 
activities). On the longer term, the smaller expedition ships are considered uneco-
nomic to build and operate. Therefore, we expect to see more of the larger cruise 
liners entering Antarctic waters, increasing air-cruise operations and land-based 
tourism development. Niche operations offering various activities, from more ad-
venturous to more luxurious, will most likely continue as well. 
 
In this thesis, the ATOS model has been instrumental in identifying important sus-
tainability challenges for future Antarctic tourism development. By incorporating 
contextual influences from global level changes, uncertainties, knowledge gaps and 
causal relationships were discovered that extend lower spatial and temporal scales 
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(i.e. local and direct effects). Examples of such strategic challenges include: the 
implications of global environmental change on tourism in Antarctica, such as in-
creased access, invasive species and loss of indigenous species. Other causal rela-
tions include safety risks and associated indirect impacts for other users, the poten-
tial development of permanent land-based facilities (in relation to other users), and 
the robustness of self-governance (operational factors). Some of the implications of 
these future trends are assessed in subsequent chapters. The integrated nature of 
the model provides added value to the academic literature as the factors on which 
it is built have previously been studied primarily in isolation and global factors have 
largely been ignored (Stewart et al. 2005). The extension of the original (local) ROS 
model with a contextual dimension can be of value for future investigations of the 
relation between tourism, nature protection and global (environmental) change, in 
Antarctica as well as other destinations. 
10.2.2 ASSESSMENT OF THE RISKS AND IMPACTS OF ANTARCTIC TOURISM DEVELOPMENT FOR THE 
ENVIRONMENT, TOURISM OPERATIONS AND OTHER USERS 
Many chapters in this thesis are dedicated to exploring different types of risks and 
impacts of future tourism development in Antarctica. As indicated above, using 
sustainable development as an interpretive concept implies incorporating different 
geographical scales (local and global) and time periods (past, present and future) 
into the analysis. The scope of analysis extends from local environmental impacts 
to global emissions (see chapter four) and intrinsic Antarctic wilderness values 
(chapter six); from human safety risks to the interference of other users (see chap-
ter five) and interdependency of users (chapters six and seven. In addition, the 
analysis includes effects of regulation, as well as potential impacts of tourism on 
formal regulation (chapter six) and self-governance practices (chapter seven). 
 
The local environmental impacts of tourism in Antarctica have long been recog-
nised, and addressed in scientific studies and policy discussions. This recognition is 
not surprising given the pristine nature of the Antarctic wilderness and the reliance 
of tour operations on local landing sites. There is increasing awareness of potential 
cumulative impacts at landing sites, but currently there is no convincing evidence 
for this. The global environmental impacts of visiting Antarctica, however, have 
been systematically overlooked in environmental impact assessments. Recently 
more attention is given biosecurity issues and biological invasions in Antarctic eco-
systems (Frenot et al., 2005). A survey of the literature highlighted the narrow 
spatial delimitation of existing environmental impact studies. As chapter four 
shows, this is a serious omission. The long distances travelled, both by ship and 
aircraft, result in an impressive amount of emissions of close to 15 tonnes of CO2-
equivalents per capita per typical tourist trip, including transport to and from the 
gateway cities. Compared to other tourism destinations this is very high. Our re-
sults provide a strong case for including global GHG emissions in any future envi-
ronmental impact assessments of Antarctic tourism. Climate warming is part of the 
multiple stressors affecting the Antarctic Peninsula, including increasing tourism 
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activities. GHG emissions are a clear example of impact that “spills over the system 
boundary” (Weaver and Rotmans, 2006; see chapter two). Although the Antarctic 
Treaty System would not be able to address the total GHG emissions associated 
with Antarctic tourism, awareness could be raised among passengers regarding the 
global impacts of their trip. It is also important to conclude that Antarctica, along 
with other long-haul dependent destinations, is vulnerable to international GHG 
mitigation policies that would lead to substantial increases in transportation costs. 
 
In recent years, attention for human safety has increased significantly as a result of 
incidents occurring recently during private expeditions, adventure trips and expedi-
tion cruises. Issues of safety risk are not only important for ensuring safety for tour-
ists, but also for avoiding the involuntary spin-off effects for other users. SAR op-
erations of NAPs and other tour operators are costly and involve safety risks. Chap-
ter five demonstrates that risk analysis of the determinant factors of incidents is 
therefore a worthwhile exercise. In an analysis of recent incidents of adventure 
tourism and private expeditions a range of common risk determinants were identi-
fied, including preplanning factors, operational factors, activity type factors, and 
environmental factors. These factors are not only insightful for understanding risk 
in Antarctic tourism operations but also for identifying policies for reducing risks or 
mitigating negative effects caused by incidents. It is argued that this is a more sen-
sible approach to ensuring human safety than to target particular segments of the 
tourism industry, such as adventure tourism or private expeditions. Particularly the 
preplanning factors, such as contingency planning and obtaining insurance, are 
considered important safety requirements for minimising risks through policy. By 
extending permit procedures and EIA requirements with these safety require-
ments, a substantial part of the potential risks and spin-off effects can be brought 
under control. Nevertheless, one has to be aware that safety risks and the interde-
pendency of actors in the field will remain part of operating in extreme and remote 
regions like Antarctica.  
 
It may very well be that the growing volume, operational scale and changing form 
of tourism may not pose demonstrable impacts on Antarctic ecosystems or human 
safety (due to environmental management or lack of monitoring effort). Still, the 
erosion of intrinsic wilderness values provides a compelling argument for academic 
authors, as well as stakeholders, to prohibit or restrict human activities or devel-
opments in Antarctica (Codling, 2001; Bastmeijer, 2005). Chapter six shows that 
particularly the potential development of permanent land-based tourism infra-
structures and facilities can be seen in this light. Small-scale forms of land-based 
tourism are already occurring in Antarctica, using tented camps and facilities of 
NAPs for accommodation. Although the likelihood of large-scale development is 
contested, the potential impacts on the environment, the wilderness values, and 
the Antarctic governance system could be substantial. The international commu-
nity has a unique opportunity to protect the Antarctic wilderness in its (almost) 
purest form. In our view, the potential implication of land-based tourism develop-
ment for environmental quality, wilderness value, jurisdiction, and geopolitical 
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tension is at odds with sustainable development criteria. It is argued that the issue 
of permanent land-based tourism infrastructure and facilities requires a precau-
tionary approach. A number of basic regulatory options are described and dis-
cussed, such as regulation through existing instruments or a full prohibition of land-
based facilities in Antarctica. A compromise approach would be to restrict such 
constructions with the exception of areas already in use by existing scientific sta-
tions. Such a system could build towards the financial support of science, which is 
consistent with the consideration of science as a paramount value within the ATS. 
The choice for any of these regulatory options would depend on the consideration 
of wilderness values in international Antarctic policy-making.  
 
Given the characteristics of the formal tourism regulatory regime of the ATS, it is 
very likely that Antarctic tourism regulation will continue to rely heavily on self-
regulation in the future. Actually, much of the impetus towards environmentally 
sound tourism regulation comes from IAATO, a tourism industry association that 
has managed to unite most tour operators under one umbrella. The institutional 
analysis in chapter seven based on the governance theory of Ostrom (2005) has 
identified some of the strengths and weaknesses of IAATO. The strengths of IAATO 
are the proportional benefits that an IAATO membership creates for tour operators 
in managing wilderness space, providing administrative services, the positive repu-
tation, and the participatory collective decision-making arrangements. Weaknesses 
of the self-regulatory system are the non-excludability of other resource users (the 
free-riding potential), the enormous scale of the resource pool and the uncertain 
position of IAATO within the ATS. For the moment, the strengths outweigh the 
weaknesses, resulting in a stable institution. However, increasing membership of 
diverse tourism companies as well as contextual factors in the future may affect 
this balance. The research has shown that lack of policy support from the ATS will 
likely weaken the self-regulatory framework and affect its robustness. Trustworthy 
partnerships, accreditation schemes and professional monitoring are some of the 
suggestions made to improve ATS support and recognition of self-regulatory or-
ganisations. 
10.2.3 ANALYSIS OF FUTURE SCENARIOS AND IDENTIFICATION OF IMPLICATIONS 
Future explorations for Antarctic tourism, as well as global tourism, are scarce. 
Future visions of Antarctic tourism are regularly produced by stakeholders but 
rarely go beyond the “business-as-usual” perspective and provide no integral and 
coherent set of different scenarios. The integrated scenario analysis performed in 
chapter eight is based on internal perspectives of Antarctic tourism stakeholders as 
well as contextual factors derived from global scenario studies. Three participatory 
scenario workshops were organised in the Netherlands and New Zealand for devel-
oping and discussing draft scenarios (up to 2030) while benefitting from the input 
of a range of Antarctic tourism stakeholders. Scenarios were drafted on assump-
tions derived from the factor analysis (chapter three) and two sets of relevant 
global scenario studies, the fourth Global Environmental Outlook and the Millen-
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nium Ecosystem Assessment. The resulting four scenarios differ along the lines of 
geographical orientation (i.e. globalisation versus fragmentation) and ethical orien-
tation (i.e. market versus environment). In each of the four resulting scenarios, 
Antarctic tourism develops in different ways regarding scale of activity, form of 
activity, and control over activities of institutions. 
 
Tourism initially continues to grow in all scenarios but reacts in different ways to 
the changing internal and contextual conditions. In “The Sky is the Limit”, (global-
isation/market) opportunities for tourism are optimal but also for the development 
of other resource related activities. The resulting infrastructural developments 
drive the expansion of land-based tourism serviced by air links along with increas-
ing operational scales in ship-based tourism. In “Business as Unusual”, (globalisa-
tion/environment) climate change drives tourism activities in the Polar Regions, 
activities which remain largely ship-based. International emission mitigation poli-
cies increases the barrier of entry and Antarctic tourism regulations manages to 
keep a fairly clean sheet in terms of impacts. In “Cold Hostage”, (fragmenta-
tion/market) national resource interests in Antarctica overshadow international 
cooperation. Tourism activities continue on the sideline for elite groups in places 
away from resource exploitation activities. In “Special Interest Tourism”, (fragmen-
tation/environment) wider-scale interest in Antarctica fades and a diversity of 
smaller-scale ship-based and land-based niche tourism products remains. 
 
Stakeholders responded to earlier drafts of these scenarios during the workshops 
in terms of consistency, plausibility, desirability, and policy recommendation. Sug-
gestions regarding consistency were incorporated in subsequent drafts of the sce-
narios. Participants considered the scenarios fairly plausible. Remarkable enough, 
the most extreme scenario, “The Sky is the Limit”, was deemed most plausible 
during both the New Zealand and Netherlands workshop. In fact, participants often 
made suggestions that would make the scenarios more extreme, regarding tourist 
numbers, operational scales, and tourism form. Although plausible, participants 
considered the scenarios not desirable, with the exception of “Special Interest 
Tourism” that was believed to be not necessarily undesirable, with exception of the 
lack of concerted action. Consequently, policy recommendations were suggested 
for all scenarios. 
 
The wide range of the scenarios confirm the openness and volatility of the Antarc-
tic tourism system, particular under influence of global contextual factors. Analysis 
of the similarities and the differences highlights a number of challenges and uncer-
tainties. Most of the scenarios are characterised by growing scales and forms of 
tourism activities, such as larger cruise vessels and land-based tourism develop-
ments. Both were considered a major challenge. Stakeholders believe that there is 
much potential for future growth in tourist numbers resulting from growing afflu-
ence (in all scenarios), growing world populations, ageing (in all scenarios), and 
technological innovations. Other scenarios suggest that tourism growth may even-
tually balance out, or decline, as a result of increasing operational limits. The likeli-
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hood of cumulative environmental impacts, catastrophic incidents with loss of life 
and ecological impact, or rogue operators from non-Treaty Party States are seen as 
major challenges for the future. Challenges are exacerbated by uncertainties of the 
participants about the capability of the Antarctic Treaty System and industry self-
regulation to control tourism development. Finally, the scenarios point at a number 
of global developments that might lead to new commercial and industrial interests, 
and opportunities or deadlocks for its current activities, including energy shortages, 
water shortages, and global terrorism. 
 
Scenario analysis is instrumental in understanding sustainability challenges on a 
longer temporal scale and on aggregated levels of scale. Scenarios can play an im-
portant role in developing a strategic vision, if they find their way to the relevant 
policy makers and other stakeholders. Using scenarios in policy development allow 
stakeholders to identify future uncertainties and common threats to which they 
might not have been aware. Scenario analysis thereby contributes to the rationale 
for policy-making to be more proactive and adaptive; the scenarios developed 
could provide a tool to make this new approach operational. Participatory scenario 
analysis can also stimulate social learning among different stakeholders in the Ant-
arctic tourism system. The results from our small-scale experimental workshop 
settings in the Netherlands and New Zealand demonstrate the practical relevance 
and usefulness of scenario studies for discussing and preparing for the future of 
tourism in Antarctica. 
10.2.4 ANALYSIS OF STAKEHOLDER PERSPECTIVES ON OPTIONS FOR ANTARCTIC TOURISM GOV-
ERNANCE TOWARDS SUSTAINABILITY 
The fourth objective relates the sustainability challenges discussed in this thesis to 
the reality of present day stakeholders and their perspectives on governance op-
tions. Chapter two introduced sustainable development as a contested concept, 
due to inherent ambiguity, normativeness, subjectivity and complexity (Grosskurth 
and Rotmans, 2005). In several chapters of this thesis perspectives of Antarctic 
stakeholders on tourism development and regulation are presented, based on 
policy documents (chapter six), interviews (chapter seven), and participatory work-
shops (chapter eight). In chapter nine stakeholder perspectives are analysed more 
thoroughly regarding the role of tourism in sustainable Antarctic development (SD 
objective), the capability of, and the need for, the ATS to control tourism develop-
ment, and preferred policy options (SD action perspective). In the absence of a 
local population and economy, it is not clear what should be the main aim of sus-
tainable tourism development in Antarctica. Existing agreements (e.g. the Protocol) 
leave open much space for interpretation. To demonstrate these different perspec-
tives an adaptive concept of sustainable tourism development (Hunter, 1997) is 
used as a framework to map opinions expressed during an international interview 
round with key stakeholders. 
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From the analysis of interviews it can be concluded that perspectives of stake-
holders on the role of tourism in sustainable development diverge along the 
weaker and stronger sustainability continuum (Robinson, 2004; Williams and Mil-
lington, 2004). Some of the operators see tourism as a harmless activity that cre-
ates ambassadors for Antarctic conservation against more devastating activities 
that the Antarctic may face in the future (SD through a tourism imperative). The 
second perspective (SD through product-led tourism) sees tourism as a potential 
source of income for other local stakeholders, such as science. In both of these 
perspectives, it is believed that tourism should be praised for the benefits and not 
be restricted or further regulated. According to the third perspective, (SD through 
environment-led tourism) tourism is allowable as long as there are no environ-
mental impacts or other types of negative effects, such as risks for human safety. 
Policy should focus on mitigating unacceptable levels of proven impact. Most of the 
interviewees agreed with this perspective. The fourth perspective (SD through 
neotenous tourism) sees larger scale tourism development and certain activities as 
a threat to wilderness value and scientific value that urges for a precautionary 
approach. This implies that particular forms of tourism (e.g. land-based tourism), 
scale of operation (e.g. large cruise liners) or volumes of tourists should be prohib-
ited or restricted. Depending on the sustainability perspective that one favours, 
these policy approaches can be applied. Also, we would like to stress that by setting 
up a system of zones, multiple visions can be integrated into an overall manage-
ment approach. 
 
Perspectives also diverge regarding the capability of the ATS to control tourism 
development, and the need for more formal tourism regulation. Many stakeholders 
express a wish for a stronger, more hierarchical, role of the ATS but doubt if this is 
feasible in the deliberative governance setting of the Treaty. At the same time, 
reliance on self-regulation of the tourism industry also has its risks, as the weak-
nesses of self-regulation might become more prominent in the future (Haase et al., 
2009). Tourism is organised by complex networks of actors operating at different 
spatial levels (e.g. IMO, ATS, IAATO), which raises questions about the proper allo-
cation of responsibilities. It is concluded that besides focusing on the objective of 
tourism policy, attention should go out to the action perspective by knowing the 
strengths and weaknesses of Antarctic governance institutions in policy develop-
ment, implementation and enforcement. Without a clear policy objective and ac-
tion perspective, it will be very difficult to agree on a set of policy instruments. 
 
By comparing the scenarios developed in chapter, eight with the sustainability 
perspectives in chapter nine one gets a sense of their compatibility and some of the 
implications for policy (see Table 10.1). The first and the third perspective have a 
clear preference for either the environment or the market; therefore, they are 
most compatible with the scenarios developed under the same assumptions. The 
perspective of SD through a tourism imperative seems to fit most naturally with the 
Cold Hostage, and the Sky is the Limit scenarios. SD through an environmental 
imperative is most compatible with Business as (un)Usual and Special Interest Tour-
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ism. The other two perspectives do not correspond with specific scenario assump-
tions but rather in terms of favourable scenario outcomes. In the Business as 
(un)Usual scenario current business ethics and cooperation between users contin-
ues into the future and therefore fits naturally to the SD as a product perspective. 
In Special Interest Tourism developments remains small scale and therefore match 
with the perspective of neotenous tourism development. Coupling perspectives to 
scenario preferences has not been empirically tested in this research project. To 
avoid socially desirable answers the four sustainability perspectives have not been 
explicitly part of the interview guideline. However, the scenarios illustrate that 
maintaining and specifying the environmental imperative of the Environmental 
Protocol is important. In chapter eight, we have seen that scenarios two and four 
were considered more desirable than the other two (see Table 8.4). Although some 
remarks of stakeholders can be related to the tourism imperative perspective, this 
does not necessarily imply that these stakeholders are in favour of future scenarios 
developed under the same assumptions. An observation made in comparing the 
results of both methodologies is that future challenges from the integrated sce-
nario analysis are more extreme than the perspectives of individual stakeholders 
during interviews. During interviews, in their roles as stakeholders (often carried 
out in their respective offices), interviewees present a perspective on the future 
based on their interests. During workshops, stakeholders focus more on the tour-
ism system as a whole, at aggregated spatial and temporal levels of analysis. 
 
Table 10.1: Compatibility of sustainability perspectives and scenarios 
 
Sustainability perspective Most compatible with scenario(s):  
1) SD through a tourism imperative 1) The Sky is the Limit;  
3) Cold Hostage 
2) SD through tourism as a product 2) Business as (un)Usual  
3) SD through an environmental imperative 2) Business as (un)Usual;  
4) Special Interest Tourism  
4) SD through neotenous tourism 4) Special Interest Tourism 
 
At the most recent ATCM in Baltimore, a number of policy steps have been taken 
with regard to the regulation of Antarctic tourism, such as the codification of a set 
of operational rules in international law; the adoption of a list of key principles, and 
the commissioning of a CEP status report. In the list of principles the long-term 
degradation of the Antarctic environment and associated ecosystems, intrinsic 
wilderness values and historic values are explicitly discouraged. Although these are 
steps in the right direction, they neither make the ATS future proof nor tourism 
sustainable. For example, it is not clear what these principles mean for actual de-
velopments and localities, such as the construction of land-based facilities or fre-
quently visited sites. The codification of operational rules in international law 
would also be stronger when combined with a fitting action perspective on its im-
plementation and enforcement. It is concluded that the international debate on a 
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shared vision should continue and focus on more detailed policy implications of 
these general principles. Issues of volume, operational scale, distribution, form and 
control of tourism should be more explicitly part of this debate. To monitor the 
performance of tourism activity against these principles (e.g. long-term degrada-
tion, science prioritisation, cooperation) concerted action is necessary. It is sug-
gested that experimentation with new forms of governance (e.g. public–private 
partnerships), existing policy instruments (e.g. zoning instruments) and the devel-
opment of innovative policy instruments (e.g. cap-and-trade approaches) provide 
options for future governance. It is to be hoped that a potential backlash in tourist 
numbers resulting from the global economic crisis is not causing policy makers to 
postpone addressing these issues. 
10.3 Reflection on concepts and methods 
In this thesis, the concept of sustainable development was applied to examine 
future challenges of tourism in Antarctica. Attempts to do so have been scarce in 
the literature. Explicit attempts have taken a very narrow sustainability concept 
focusing primarily on local management (Splettstoesser et al., 2004; Snyder, 2007), 
or based on observations taken on a single journey (Lambert, 2007). The Antarctic 
case is presenting many peculiarities that complicate a straightforward application 
of existing concepts, such as the absence of sovereign government and an indige-
nous human population, the remoteness and extremeness, the vulnerability of 
both ecosystems and human actors, and the role of science in Antarctica. For ex-
ample, diversification of the portfolio of tourism products is typically seen as con-
tributing towards sustainable tourism as the tourist destination, including the local 
communities dependent on tourism, becomes less vulnerable for sudden shifts in 
demand. The absence of a clear local recipient community and the pristine nature 
of the environment make that in Antarctica diversification is typically seen as a 
major concern. 
 
It was recognised from the start that there is no such thing as a one size fits all 
concept of sustainable tourism (Hunter, 1997). What constitutes “sustainable” has 
to be defined and negotiated by those involved (Saarinen, 2006). A number of key 
elements have been identified in chapter two that would need attention in any 
interpretation of sustainable tourism: the objective of sustainable tourism, the 
appropriate delimitation in time and space, and the appropriate mix of hierarchical 
and deliberative governance approaches in developing, implementing and enforc-
ing policy. Examining future challenges of Antarctic tourism with these criteria has 
proven a worthwhile exercise. This thesis has enriched the knowledge base of Ant-
arctic tourism by contributing an integrative model of tourism development, a 
deepening of insight on potential and actual risks and impacts, a set of Antarctic 
tourism scenarios, and a range of perspectives and policy options for sustainable 
tourism governance.  
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With these general sustainability principles, this thesis also contributes to the theo-
retical literature on sustainable tourism, especially in terms of scaling issues in 
tourism analysis and governance. As indicated earlier in this thesis, sustainable 
tourism studies have primarily focused on the local destination level and hierarchi-
cal modes of governance. The Antarctic case illustrates that results may differ or 
contradict at different levels of scale, and that forms of self-regulation, or institu-
tional entrepreneurship (Van Wijk, 2009), can be very instrumental in reaching 
sustainability objectives. Scaling issues in sustainability assessment for tourism 
have been recognised by other authors (e.g. Hunter, 2002; Amelung, 2006). It is 
only logical that the tourism research community will respond by developing, or 
taking on board, research approaches (e.g. Weaver and Rotmans, 2006) and gov-
ernance concepts (Ostrom, 2005) capable of addressing these scaling issues.  
 
In parts of this thesis, additional theoretical concepts were used to strengthen both 
integrative and in-depth analysis. The analysis of factors driving and constraining 
tourism development elicited from stakeholder workshops benefitted from linking 
with the Recreation Opportunity Spectrum concept, a concept well established in 
the tourism literature (Clark and Stankey, 1979; Butler and Waldbrook, 1991; Boyd 
and Butler, 1996). The institutional robustness analysis of the Antarctic tourism 
self-regulatory regime was framed on Elinor Ostrom’s theory of collective action 
(Ostrom, 2005). Both of these theoretical frameworks have a proven record of 
applications worldwide and have elicited valuable insights for the Antarctic setting. 
Earlier applications of these theoretical frameworks support this claim (e.g. Buck, 
1998; Davis, 1999).  
 
In this thesis, an integrative and trans-disciplinary research approach was followed, 
employing a range of methodologies. A choice was purposefully made for a partici-
patory approach to highlight and analyse different views and initiate collective 
thinking about future scenarios (Hisschemoller et al., 2001). Participatory ap-
proaches have added value as a means of knowledge production and extended 
peer review, i.e. societal scrutiny of the usefulness of research results (Funtowicz 
and Ravetz, 1994). The participatory scenario analysis (Van Asselt et al., 2005) per-
formed in this thesis has resulted in a richer future knowledge base from which 
policy makers and analysts can draw. A series of participatory scenario workshops 
were organised for Antarctic tourism stakeholders to develop and analyse a range 
of future scenarios and identify sustainability challenges and implications. These 
participatory workshop were particularly useful at the start of the research process 
to provide input as well as guidance on the most pertinent sustainability challenges 
of Antarctic tourism. Workshops were combined with literature survey to establish 
the state of knowledge on Antarctic tourism and to explore the main concerns of 
ATCPs and organisations tabled at the ATCMs in recent years. Existing Antarctic 
visitor data was analysed to establish a factual record on temporal and spatial dis-
tribution and growth. In addition, observations were made of Antarctic tourism 
operations and policy making during fieldwork experiences. Combining these multi-
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disciplinary methodologies for the purpose of the participatory integrated assess-
ment (PIA) performed in this thesis has proven worthwhile. 
 
In several ways, the participatory scenario workshops have functioned as an ex-
perimental setting in this thesis. What happens when you confront stakeholders 
with a range of future scenarios and ask them to collectively discuss implications? 
The workshops demonstrate the usefulness of scenarios in identifying critical issues 
and bridging perspectives between stakeholders. Two different approaches were 
combined for the scenario analysis (for an overview of approaches see Bischop et 
al., 2007). First, scenarios were developed based on a matrix of two uncertainties 
or polarities, elaborated into future storylines by participating stakeholders (an 
approach coined by Schwartz, 1991). Second, sets of existing global scenarios were 
analysed for the Antarctic tourism purpose; an approach called incasting (Bischop 
et al., 2007). Using both approaches allowed for ideas emerging from the bottom 
up and the top down, and can be considered a scenario innovation coming from 
this project. 
 
Ensuring a critical level of participation during workshops is difficult when there is 
no policy mandate or guarantee of outcome for stakeholders (see also Van Asselt 
et al., 2005). The third scenario workshop experienced a lack of stakeholder par-
ticipation, which is a critical factor for ensuring the validity in participatory meth-
ods. Since the workshops identified a range of factors that would require additional 
analysis (e.g. global environmental impact, robustness of self-regulation, implica-
tions of land-based facilities) attention shifted to these issues during the second 
part of the process. It was also decided to combine participatory scenario analysis 
with a round of in-depth stakeholder interviews to generate input from a diverse 
selection of international stakeholders and an alternative source of information. 
Participants with different interests are likely to withhold information during par-
ticipatory sessions (Creighton, 2005); information that can be elicited by individual 
in-depth interviews. Some limitations were also encountered in relation to data 
availability, for example in calculating CO2 emissions. Overall it is believed that by 
combining and triangulating different research methods and by reflecting on the 
validity of different sources of information this bias has been sufficiently tackled 
(Neuman, 2003). 
 
As a PhD project, a participatory scenario analysis is a challenging task in which an 
inexperienced researcher has to balance between academic quality and societal 
usefulness, and move between expert and facilitator roles in participatory settings. 
These challenges of PIA can be more easily tackled within a larger research team in 
which roles are more clearly defined, experienced facilitators are hired, and policy 
makers (or other stakeholders) more clearly support the process (see also Lamers 
et al. in press). The combination of integrative chapters and in-depth chapters in 
this thesis has contributed to meeting both societal and academic needs. As an 
experimental setting, the workshops do demonstrate that a similar approach con-
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vened by an ATS commission, and performed by an interdisciplinary research team 
would likely generate great discussions and results. 
10.4 Future research 
The analysis of sustainability challenges and impact areas in this thesis is by no 
means complete. Covering the full range of Antarctic tourism challenges goes be-
yond the scope of this thesis. In the course of this thesis several research topics are 
mentioned that could be picked up in future research. 
 
First of all, the explorative research approach followed in this thesis could well be 
followed up by a larger scale assessment in which sustainable tourism development 
in Antarctica could be defined into a more narrow concept along with a set of crite-
ria and indicators. Another idea that came up from the participatory workshops 
would be to follow up this project with a scenario backcasting exercise, in which an 
ideal future state is collectively described and different steps are traced back to the 
present to analyse how to reach that state (Bischop et al., 2007; Robinson, 1990). 
As indicated above, an interdisciplinary research team, experienced facilitators and 
active support from policy makers would be essential to make this type of project a 
success. Many of the impact areas of Antarctic tourism would merit from further 
research, using a similar integrative or a more disciplinary approach. There may be 
other factors or impact areas of significance for sustainable tourism development 
in Antarctica, for example impacts on historical huts and heritage sites, on-site 
tourism management practices of tour operators and NAPs, and tourist perceptions 
of acceptable governance modes, acceptable operational modes, and acceptable 
levels of risk and impact. 
 
In their review of polar tourism research Stewart et al. (2005) have identified a lack 
of studies focused on polar tourism in relation to global environment change. In 
this thesis, a start was made to calculate CO2 emissions of Antarctic tourism. This 
could undoubtedly be done in a more sophisticated way but data is not publicly 
available on emissions or fuel consumption of ships. With this data, a more refined 
calculation could be made that could be used for awareness raising of global im-
pacts and carbon off-set programmes among passengers and operators, encourag-
ing eco-efficiency during operations and ship-building, and policy development. 
Another potential research avenue to pursue is assessing the global environmental 
impacts of the expanding global cruise industry. 
 
Focusing on the global level does not mean that research attention for local im-
pacts and management practices should be neglected. During field observations, 
remarkable differences in attitudes and practices between tour operators and 
NAPs were noted. Comparing operational rules and practices between science 
operators, between tour operators, and between science and tour operators seems 
a worthwhile exercise, especially as activities are increasing. Implications of these 
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differences can contribute to suggesting ways to further standardise these prac-
tices. The use of Geographical Information Systems (GIS) to aid research in this field 
is promising. 
 
Antarctic tourism governance could benefit tremendously from comparative re-
search with other remote destinations, such as the Galapagos Island and the Arctic 
region (e.g. Greenland, Svalbard), to explore management and monitoring prac-
tices, governance modes and policy instruments. Some work has been done in this 
field (Tracey, 2001; Norway, 2004) but opportunities still abound. There is a lot of 
scope for research on the use and effectiveness of various policy instruments for 
tourism in Antarctica. It would be wise to pro-actively investigate the advantages 
and disadvantages of a wide set of regulatory tools that the ATS and IAATO can use 
in future regulation and management. Both Polar Regions are facing multiple 
stressors, such as climatic changes, resource extractions, feedbacks from historical 
resource depletion, tourism activity, ecosystem shifts, and possibly biological inva-
sions. The interdependency and magnitude of these stressors is unknown. It is also 
not known what the main role of tourism is in the global changes of the Polar Re-
gions: instigator, follower or victim? To what degree does the tourism industry 
adapt to climate changes in the Polar Regions, and are there different interests of 
ship-based and land-based operations? 
 
This thesis has identified the significance of self-regulation as a crucial governance 
approach towards sustainable development in Antarctica. The insights gained in 
this study can be meaningful, and show the way, for many tourism businesses op-
erating in the global regulatory void. Research into associations and partnerships of 
international tourism businesses could result in important factors for success and 
failure of these self-regulatory practices, and suggest ways for robust nested gov-
ernance regimes. 
 
Globally, Antarctic tourism (and Arctic tourism) studies are undertaken on an ad 
hoc basis: scattered across the globe, for short periods of just a few years, without 
a common research agenda. The recently founded International Polar Tourism 
Research Network (IPTRN) aims at tackling this issue by synchronising the activities 
of dozens of polar tourism researchers worldwide. The same applies to the emerg-
ing field of social sciences and humanities in the traditionally natural sciences domi-
nated Antarctic research scene. The Social sciences and Humanities Antarctic Re-
search Exchange (SHARE) aims to bridge this gap between these researchers and 
raise the profile of social sciences in Antarctica. The author is a founding member 
of both networks. 
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Epilogue 
In 2009 the 50
th
 anniversary of the Antarctic Treaty was celebrated at the Antarctic 
Treaty Consultative Meeting in Baltimore, United States. Tourism was practically 
non-existent when the Antarctic Treaty was signed in 1959. In the past five years 
that I have been involved in this topic, the regulatory climate of Antarctic tourism 
has warmed steadily into a hot topic during Antarctic Treaty Consultative Meetings. 
Future challenges of Antarctic tourism have grown in profile because of incidents 
and growing concerns of stakeholders. Five years of thinking about Antarctica, 
meeting remarkable Antarcticans, and three visits to the region have also infected 
me with the polar virus. The cold Antarctic continent has found a warm place in my 
heart; an “ambassador” has been created. With this thesis, I aim to contribute to 
the understanding of future challenges, the merits of a future oriented perspective 
in policy-making, and the development of sustainable policies for tourism in Ant-
arctica. With this thesis, I hope that the integrity of Antarctic ecosystems and the 
splendour of its scenery can be preserved for future generations. 
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Interview guideline 
Introductory remarks 
The aim of this research project is to develop integrated scenarios for tourism in 
Antarctica. For this purpose three participatory workshops have been organised 
with stakeholders and experts in the Netherlands and New Zealand. This interview 
guideline consists of the issues discussed and ideas coming from these participa-
tory workshops. This interview guideline consists of both open questions and 
statements. In the case of a statement the respondent is asked to give a reaction 
and argue to what extent the statement is true or false. Your anonymity will be 
preserved if you wish so and the responses and information you provide during the 
interview will be treated with confidentiality. Depending on time availability, the 
interview will take between one to one-and-a-half hours. In case of time constraint, 
the interviewer will make a selection of questions and statements. After the inter-
view, a summary report will be prepared and send to the respondent via email or 
post for review and additional comments. With permission of the respondent, the 
interview will be recorded with a digital voice recorder. Recording the interview 
will facilitate the quality and validity of response records and the summary report. 
 
A Personal information 
1 How long and how have you been involved in Antarctic tourism? How would 
you describe your role, responsibilities and tasks? 
2 What is your underlying motivation to be involved in Antarctic tourism?                                          
B The current status of Antarctic tourism 
3 What is in your view the biggest misconception with regard to the current 
status of Antarctic tourism? 
4 How would you describe the current growth trends in Antarctic tourism? 
C The development factors of tourism in Antarctica  
5 What have been the most important factors driving and constraining the de-
velopment of tourism in Antarctica in the past? 
6 What will in your opinion be the most important development factors in the 
next 10 years? 
 
7 
Please react to the following five statements:  
Cruise-only trips and land-based activities (with tourists flying in) will out-
compete traditional ship-based tourism within the next 10 years. 
8 Due to different points of view no comprehensive restrictions or regulations 
will be agreed upon by the ATCPs in the next 10 years.  
9 Developments in tourism accessibility are driven by infrastructure develop-
ments of National Antarctic Programmes.  
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10 Demand for Antarctic tourism will gradually decrease as a result of Antarc-
tica's fading image as a remote and unspoilt place. 
11 Climate change will greatly increase the number of suitable landing sites in 
Antarctica.  
D Future states, implications and desirability  
12 What is your top concern with regard to the future of Antarctic tourism? 
13 To what extent are you concerned with the increasing scale of operation in 
Antarctic tourism? 
14 Do you consider large scale land based tourism in Antarctica a feasible future 
state? To what extent do you consider such a development desirable?  
15 Does the continuing growth of numbers and types of tour operators pose 
implications for the current self-regulatory regime? What kind of implications?  
16 Are you concerned with a potential change in norms and values in Antarctic 
tourism operations as a result of a changing industry (e.g. new operators, 
corporate take-over)? 
17 How would you describe the ideal state of Antarctic tourism in 25 years? 
 
18 
Please react to the following five statements: 
More ATS rules and/or self-regulations lead to more “outlaw” operations and 
free-riders.  
19 Cooperation between tour operators and science operators with regard to 
infrastructure and accommodation sharing should be discouraged.  
20 Science and tourism are equal activities for which the same rules should be 
applied.  
21 All kinds of tourist activities are allowable whenever they are pre-notified, 
safe, and cause no more than “a minor or transitory impact on the environ-
ment”.  
22 Tourism is a potential threat to the stability of the Antarctic Treaty System. 
E Future governance  
23 Do you consider the current ATS regime capable of regulating future tourism 
in Antarctica in an adequate and effective way?  
24 Which of the following regulatory options do you consider most desirable? 
Which are most feasible? 
Extended port state control  
Accreditation scheme 
Official observers 
Zoning system 
Specific prohibitions and restrictions 
Are there in your view other regulatory options that should be applied for a 
sustainable Antarctic future? 
25 What position should the ATS and the ATCPs have regarding the self-
regulatory regime by the Antarctic tourism industry in order to safeguard its 
success? 
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26 What level of legal framing do you consider most suitable for future Antarctic 
tourism policy? Do you think that a more comprehensive ATS regulation for 
tourism is necessary? What kind of comprehensive ATS regulatory system for 
tourism would in your opinion be most feasible? 
F The end 
27 Do you have any final remarks or questions with regard to this topic, this in-
terview, or this research project? 
28 Can you recommend any other Antarctic tourism stakeholders for undertaking 
this interview? 
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List of acronyms and abbreviations 
AAD  Australian Antarctic Division  
AGM  Annual General Meeting 
ALCI  Antarctic Logistics Centre International  
ALE  Antarctic Logistics and Expeditions 
ANAN  Antarctic Non-Government Activity Newsletter 
ANI  Adventure Network International 
ASMA  Antarctic Specially Managed Area 
ASPA  Antarctic Specially Protected Area 
ASOC  Antarctica and Southern Ocean Coalition 
ATCM  Antarctic Treaty Consultative Meeting 
ATCP  Antarctic Treaty Consultative Party 
ATME  Antarctic Treaty Meeting of Experts 
ATOS  Antarctic Tourism Opportunity Spectrum 
ATS  Antarctic Treaty System 
BA  Bas Amelung 
CEE  Comprehensive Environmental Evaluation 
CEP  Commission for Environmental Protection  
CCAMLR  Convention on the Conservation of Antarctic Marine Living  
  Resources 
COMNAP Council of Managers of National Antarctic Programmes 
CPR  Common Pool Resources 
CO2  Carbon Dioxide 
CRAMRA Convention on the Regulation of Antarctic Mineral Resources  
  Activities 
DAP  Aerovias DAP (la aerolinea de Patagonia) 
DH  Daniela Haase 
DML  Dronning Maud Land 
DROMLAN Capetown - Dronning Maud Land air link 
ECOS  Ecotourism Opportunity Spectrum 
EIA  Environmental Impact Assessment 
GCAS  Graduate Certificate in Antarctic Studies 
GEO  Global Environmental Outlook 
GIS  Geographical Information System 
IA  Integrated Assessment 
IAATO  International Association of Antarctica Tour Operators 
IEE  Initial Environmental Evaluation 
ICIS  International Centre for Integrated assessment and Sustainable 
development 
Int.  Interviewer 
IPCC  Intergovernmental Panel on Climate Change 
IPY  International Polar Year 
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ISA  Integrated Sustainability Assessment 
IMO  International Maritime Organisation 
M  Monitor: interviewees involved in monitoring Antarctic tourism 
MEA  Millennium Ecosystem Assessment 
ML  Machiel Lamers 
NAP  National Antarctic Programme 
NGO  Non-Governmental Organisation 
O  Organiser: interviewees involved in organising Antarctic tourism 
OD  Origin-Destination 
OECD  Organisation for Economic Cooperation and Development 
Protocol  Protocol on Environmental Protection to the Antarctic Treaty 
R  Regulator: interviewees involved in regulating Antarctic tourism 
ROS  Recreation Opportunity Spectrum 
SAR  Search and Rescue 
SCAR  Scientific Committee on Antarctic Research 
SD  Sustainable Development 
SSSI  Site of Special Scientific Interest 
Treaty  Antarctic Treaty 
UNEP  United Nations Environment Programme 
UNDP  United Nations Development Programme 
UNWTO  United Nations World Tourism Organisation 
UK  United Kingdom 
USA  United States of America 
WCED  World Commission on Environment and Development 
WTO  World Tourism Organisation 
WWF  World Wildlife Fund 
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Summary 
In the last decade, Antarctic tourism has grown rapidly both in terms of volume and 
diversity. This growth is taking place in a vulnerable part of the world that is largely 
deprived of human activities and knows no indigenous human population. Antarc-
tica is the only terrestrial land mass on this planet that is not governed by a sover-
eign state. The Antarctic region is a global common collectively governed by the 
member countries of the Antarctic Treaty System. In this thesis, it is demonstrated 
that this configuration poses a range of challenges for sustainability. 
CHAPTER 1 
In chapter one the Antarctic tourism case is introduced and contextualised in global 
tourism developments. A definition and historical overview of tourism develop-
ment in Antarctica is provided, as well as the main characteristics of Antarctic tour-
ism activity, management and regulation. Based on these characteristics a range of 
operational and regulatory challenges are identified, such as potential safety risks 
and environmental impacts, knowledge gaps, effectiveness in decision making and 
enforceability. It is argued that a strategic vision is needed and knowledge upon 
which this vision can be based. The objective of this thesis is therefore to identify 
and assess the main sustainability challenges of Antarctic tourism development and 
to explore ways to tackle these challenges in the Antarctic governance context. This 
is done by reaching the following sub-goals:  
• Analysing the main driving and constraining factors in the development of 
Antarctic tourism;  
• Identifying and assessing risks and impacts of tourism development for the 
environment, tourism operations, and other users of the Antarctic;  
• Exploring a range of plausible future scenarios and analysing the implica-
tions for policy;  
• Analysing the perspectives of stakeholders on sustainable Antarctic tour-
ism and policy options. 
 
The sustainable development concept is proposed as theoretical framework in this 
thesis to identify and discuss these sustainability challenges. Four sustainability 
challenges are addressed more thoroughly: the global environmental impacts of 
Antarctic tourism, the development of adventure tourism and the interdependency 
of stakeholders in dealing with the associated safety risks, the potential impacts of 
the development of permanent land-based facilities for tourism, and the signifi-
cance and robustness of the tourism industry self-regulatory regime. Chapter one 
closes by providing an outline of the structure of this thesis. 
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CHAPTER 2 
In chapter two the conceptual and methodological framework of this research is 
presented. It is demonstrated that ‘sustainable development’ and ‘sustainable 
tourism’ are ambiguous and contested notions. Evaluation of tourism in the con-
text of sustainable development therefore depends on the perspective taken, the 
delimitation of tourism in time and space, and the level of control one can exercise 
over tourism development. It is argued that the complex and dynamic nature of 
tourism along with the research objective require a transdisciplinary and integrated 
research approach. The main characteristics of Integrated Assessment are intro-
duced providing a methodological framework. Finally, methodologies for data col-
lection and analysis are introduced, such as literature survey, data analysis, partici-
patory methods, scenario analysis, in-depth interviews, and positioned in the struc-
ture of this thesis. 
CHAPTER 3 
Chapter three analyses the main factors that drive and constrain Antarctic tourism 
development. Based on material elicited at three stakeholder workshops, data 
analysis and literature review, this chapter presents the Antarctic Tourism Oppor-
tunity Spectrum (ATOS) based on the Recreation Opportunity Spectrum (ROS) lit-
erature (e.g. Clark and Stankey, 1978). This model is composed of the following 
factor categories: factors influencing access, other users, attractions, facilities, 
operational factors, the acceptability of impacts, and regulation and policy. In addi-
tion to the internal factors, the model incorporates a contextual level of global 
factors that may (potentially) influence Antarctic tourism development. The use of 
the ROS concept, originally designed for the operational level of national park 
management, is extended to the more strategic level of future tourism trends and 
challenges. A trend analysis using the ATOS demonstrates that future tourism op-
portunities vary between larger scale-operations and the continued development 
of smaller-scale niche products. There is, however, much scope for both industry 
segments to further diversify and grow. 
CHAPTER 4 
The rapid growth and diversification of tourism in Antarctica raises concerns about 
its effects on the environment. Research and policy-making have, so far, focused on 
the impacts of tourism on Antarctica’s ecosystems at the local scale. The global 
impacts of tourism have largely been ignored. This chapter presents an inventory of 
greenhouse gas emissions produced by Antarctic tourism. Results demonstrate that 
Antarctic tourism ranks among the most energy-intensive segments in the world 
tourism market. To raise awareness among tourists, tour operators and policy 
makers, it is argued that greenhouse gas emissions should be included in environ-
mental impact assessments. Improving the global environmental performance of 
Antarctic tourism would be challenging, as it depends highly on long-haul flights, 
which goes largely beyond the responsibility of the Antarctic Treaty System. It is 
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argued that the energy-intensity of Antarctic tourism can have major consequences 
for the industry when global greenhouse gas emission mitigation policies are im-
plemented. 
CHAPTER 5 
Chapter five addresses the issue of human safety risks in Antarctic adventure tour-
ism and independent expeditions. Issues of safety risks in Antarctica go beyond 
passenger safety, as tour operators are highly interdependent on National Antarctic 
Programmes’ and other operators’ Search-and-Rescue capabilities in case of emer-
gency. The chapter presents a definition of adventure tourism and an overview of 
activities that can be classified as such. Based on various Antarctic information 
databases an analysis of the different risk determinants is made. It is argued that 
human safety risks and related claims on other parties are not determined by activ-
ity type only, but on a range of other factors, such as contingency planning, experi-
ence, and location. The various risk determinants suggest a range of policy options 
for prevention and mitigation of safety risks. 
CHAPTER 6 
The potential development of permanent land-based facilities and infrastructures 
for tourism in Antarctica has received much attention in the tourism regulatory 
debate at recent ATCMs. The debate focuses on the question whether such devel-
opment should be allowed in Antarctica. A number of state governments have 
proposed to prohibit such developments; however, the question has not yet re-
ceived a clear answer. Chapter six provides a definition of permanent land-based 
facilities for tourism and gives an overview of current and past land-based tourism 
facilities in Antarctica. Next, it is discussed whether such facilities are likely to fur-
ther develop in the near future and an inventory is made of arguments in favour 
and against such developments. Environmental implications are discussed along 
with other issues, such as erosion of wilderness values, legal implications due to 
emerging property rights issues. Based on this information, a number of basic regu-
latory options are described and discussed, such as regulation of land-based facili-
ties through existing instruments, a full prohibition, and a prohibition with the 
exemption of areas already in use by NAPs. 
CHAPTER 7 
Chapter seven analyses the main strengths and weaknesses of self-regulation in the 
Antarctic tourism sector. Elinor Ostrom's theory of collective action and especially 
the design principles for robust management of common pool resources provide a 
useful framework for this analysis (e.g. Ostrom, 2005). The chapter examines why 
formal tourism legislation has been limited and describes the self-regulation of 
tourism management that occurs through the International Association of Antarc-
tica Tour Operators (IAATO). The success of IAATO is attributed to the high degree 
of organisation in the Antarctic tourism sector, largely because of the perceived 
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benefits of cooperation. The chapter argues that, under current conditions, the 
Antarctic tourism self-regulatory regime is a robust institution. However, with in-
creasing numbers of tourists and operators the institutional structure may be 
weakened in the future. Based on Ostrom’s theory it is argued that relation of the 
self-regulatory regime to the formal ATS needs to be strengthened to ensure a 
sustainable future for Antarctic tourism. 
CHAPTER 8 
In chapter eight an integrated scenario analysis is performed for tourism develop-
ment in Antarctica. During three scenario workshops in the Netherlands and New 
Zealand, to which a range of Antarctic tourism stakeholders were invited, future 
scenarios were developed. These scenarios were further enriched with available 
academic literature and documentation, and linked to the global scenarios of the 
UNEP Global Environmental Outlook and the Millennium Ecosystem Assessment. 
The resulting analysis systematically explores four future pathways, based on dif-
ferent assumptions, and identifies a range of potential future developments, such 
as the development of air links, increasing scale of tourism companies and opera-
tions, land-based facility developments, increasing diversity of activities, and the 
emergence of rogue operators. The scenarios were generally considered plausible 
to fairly plausible by the participating stakeholders. The scenarios were, however, 
considered far from desirable. Consequently, a range of policy suggestions was 
made by the participants to improve the Antarctic regulatory system and increase 
ATS control over tourism activities. Based on its merits it is concluded that scenario 
analysis can play an important role in developing a strategic policy vision for tour-
ism in Antarctica. 
CHAPTER 9 
Chapter nine addresses the perceived governance aspects for attaining sustainable 
tourism development in Antarctica. Stakeholder interviews on the development 
and regulation of tourism in Antarctica are analysed using the adaptive conceptu-
alisation of sustainable tourism of Hunter (1997). The chapter particularly focuses 
on three interdependent questions: what do we want to achieve (sustainability 
objective); what can we achieve (regulatory capability); and how can we achieve 
this (regulatory options)? The results show that although most interviewees seem 
to strive for high environmental and safety standards, perspectives on acceptable 
form and shape of tourism diverge widely. Perspectives also deviate on the capabil-
ity of both the ATS and the self-regulatory regime of the industry to control tourism 
development in Antarctica, and the preferred policy options. Based on the inter-
views a range of suggestions are presented for the ATS to steer Antarctic tourism 
towards sustainability, such as developing a strategic vision on tourism, exploring 
ways to generate financial means to set up an environmental monitoring pro-
gramme, carrying out applied research on incentive-based and restrictive policy 
instruments, and building partnerships with self-regulatory regimes like IAATO. 
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CHAPTER 10 
Chapter ten summarises the main conclusions coming from this thesis and links 
these to the main research objectives of this study. The central aim of this thesis is 
to explore strategic challenges of future Antarctic tourism in the context of sustain-
able development. A transdisciplinary and integrated research approach is taken to 
meet this objective. Tourism in Antarctica is developing as a result of a range of 
factors related to access, other users in the region, attractions and facilities, opera-
tional factors, normative criteria for impacts, and regulatory mechanisms. A num-
ber of impact areas with a considerable potential for future change are studied in 
greater detail, including: the global environmental impacts of tourism in Antarctica; 
the human safety risks of Antarctic adventure tourism; the legal and environmental 
implications of the development of permanent land-based facilities and infrastruc-
tures for tourism; and the robustness of self-regulation in the Antarctic tourism 
sector. The general prognosis is that Antarctic tourism will further develop in the 
future; but the growth rate and form of development are uncertain as a result of 
these factors and more contextual influences. Through an integrated scenario 
analysis, based on storylines developed by stakeholders and a range of global sce-
nario studies, different futures were explored for implications. In Antarctica the 
options for formal regulation of tourism is limited. Stakeholder interviews provide a 
wide perspective on governance options sustainable tourism development in Ant-
arctica. It is argued that, although the future is uncertain and data sometimes diffi-
cult to obtain, the combination of research methods applied in this thesis has shed 
new light on sustainability challenges of tourism in Antarctica. Research on other 
impacts areas, management practices, innovative policy instruments, and compara-
tive cases studies are proposed as promising field for future research in this field. 
Finally, it is argued that Antarctic tourism research could benefit from international 
coordination of polar tourism research and social sciences research in Antarctica. 
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Samenvattting 
In de afgelopen decennia is het toerisme naar Antarctica snel gegroeid, zowel in 
aantallen toeristen als in diversiteit aan activiteiten. Deze groei vindt plaats in een 
kwetsbaar deel van de wereld waar relatief weinig menselijke activiteiten plaats-
vinden en die geen inheemse bevolking kent. Antarctica is de enige landmassa op 
aarde die niet wordt bestuurd door een soevereine staat. Het Antarctisch gebied is 
een mondiaal gemeengoed gezamenlijk bestuurd door de partijstaten van het An-
tarctisch Verdragsysteem. In deze dissertatie wordt aangetoond dat deze omstan-
digheden gezamenlijk kunnen leiden tot een reeks duurzaamheiduitdagingen.  
HOOFDSTUK 1 
In hoofdstuk 1 wordt het onderwerp toerisme in Antarctica ingeleid en geplaatst in 
de context van mondiale toeristische ontwikkelingen. Het hoofdstuk geeft een 
definitie van Antarctisch toerisme, de historische ontwikkeling wordt geschetst, 
alsmede de belangrijkste kenmerken van toeristische activiteiten, management en 
regulering in Antarctica. Op basis van deze kenmerken worden een aantal operati-
onele en regelgevende uitdagingen beschreven, zoals de potentiële veiligheidsri-
sico's en milieugevolgen, kennishiaten, effectiviteit van besluitvorming en de be-
perkingen van beleidshandhaving. Er wordt beargumenteerd dat een strategische 
visie op Antarctisch toerisme nodig is, evenals kennis waarop deze visie kan worden 
gebaseerd. Het doel van deze dissertatie is om de belangrijkste duurzaamheiduit-
dagingen te identificeren en te verkennen in de Antarctische bestuurlijke context. 
Dit gebeurt door middel van de volgende subdoelen:  
• Analyse van de belangrijkste actoren en factoren in de ontwikkeling van 
Antarctisch toerisme;  
• Identificatie en analyse van de mogelijke risico's en gevolgen van de toe-
ristische ontwikkeling voor het milieu, toeristische activiteiten en andere 
gebruikers van het Antarctisch gebied;  
• Verkenning van toekomstscenario's en analyse van de gevolgen voor het 
beleid;  
• Analyse van de perspectieven van belanghebbenden over duurzaam An-
tarctisch toerisme en de ter beschikking zijnde beleidsopties.  
Vier duurzaamheiduitdagingen zullen in het bijzonder worden behandeld: de mon-
diale milieu gevolgen van toerisme in Antarctica; de ontwikkeling van avontuurlijke 
en extreme vormen van toerisme en de wederzijdse afhankelijkheid van belang-
hebbenden ten aanzien van veiligheid; de mogelijke gevolgen van de ontwikkeling 
van permanente faciliteiten voor toerisme aan land; en de betekenis en de stabili-
teit van zelfregulering voor duurzaam toerisme. Hoofdstuk een wordt afgesloten 
met een overzicht van de structuur van deze dissertatie. 
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HOOFDSTUK 2  
In hoofdstuk twee wordt het conceptuele en methodologische kader van dit onder-
zoek gepresenteerd. Duurzame ontwikkeling en duurzaam toerisme zijn dubbelzin-
nige en omstreden begrippen. Evaluatie van duurzame toerismeontwikkeling is 
daarom afhankelijk van bestaande perspectieven op het doel van duurzame ont-
wikkeling, de afbakening in tijd en ruimte, en de mate van bestuurlijke controle die 
uitgeoefend kan worden. In dit hoofdstuk wordt betoogd dat het complexe en 
dynamische karakter van toerisme en de doelstelling van het identificeren van 
duurzaamheiduitdagingen vragen om een transdisciplinaire en geïntegreerde on-
derzoeksaanpak. De belangrijkste kenmerken van een dergelijke aanpak worden 
geïntroduceerd. Ten slotte worden de gebruikte methoden voor het verzamelen en 
analyseren van data uiteengezet en geplaatst in de structuur van deze dissertatie, 
zoals literatuurstudie, data-analyse, participatieve methoden, scenarioanalyse en 
interviews. 
HOOFDSTUK 3  
Hoofdstuk drie analyseert de belangrijkste drijvende krachten en beperkende fac-
toren voor toerismeontwikkeling in Antarctica. Op basis van inzichten verzamelt 
tijdens drie scenarioworkshops met belanghebbenden, data-analyse en literatuur-
studie, presenteert dit hoofdstuk de Antarctic Tourism Opportunity Spectrum 
(ATOS), een model waarin de belangrijkste ontwikkelingsfactoren geïntegreerd zijn. 
Dit model bestaat uit de volgende categorieën: toegangsfactoren, andere gebieds-
gebruikers, attracties, faciliteiten, operationele factoren, de aanvaardbaarheid van 
negatieve effecten, en de mogelijkheden tot het voeren van beleid. Naast deze 
interne factoren heeft het model een contextueel niveau van mondiale factoren die 
(mogelijk) van invloed kunnen worden op de ontwikkeling van Antarctisch toeris-
me. ATOS bouwt voort op het ROS concept (Recreation Opportunity Spectrum, zie 
Clark en Stankey, 1978), oorspronkelijk ontworpen voor het beheer van Ameri-
kaanse nationale parken op operationeel niveau, en is in deze dissertatie aangepast 
voor de strategische analyse van toekomstige trends en uitdagingen. Een trendana-
lyse met behulp van de ATOS toont aan dat de toekomst kansen biedt voor zowel 
schaalvergroting als de verdere diversificatie van toeristische producten. 
HOOFDSTUK 4  
De snelle groei en diversificatie van het toerisme in Antarctica leidt tot bezorgdheid 
over de gevolgen hiervan voor het milieu. Zowel onderzoek en beleid hebben zich, 
tot nu toe, gericht op de gevolgen van toerisme voor Antarctische ecosystemen op 
lokaal niveau. De mondiale effecten van toerisme zijn grotendeels genegeerd. In dit 
hoofdstuk wordt een eerste schatting gemaakt van de uitstoot van broeikasgassen 
door Antarctisch toerisme. Uit onze berekeningen blijkt deze uitstoot per persoon 
per reis enorm te zijn, met de luchtvaart en scheepvaart als belangrijkste bronnen. 
Antarctisch toerisme behoort tot de meest energie-intensieve vormen van toeris-
me op de wereldmarkt. Om toeristen, reisorganisaties en beleidsmakers bewuster 
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te maken van deze uitstoot betogen we dat broeikasgasemissies opgenomen zou-
den moeten worden in de reguliere milieueffectenrapportages ter naleving van het 
Milieu Protocol. Verbetering van de mondiale milieuprestaties van het Antarctisch 
toerisme hangt nauw samen met de langeafstandsvluchten van en naar vertrekha-
vens; dit ligt grotendeels buiten de verantwoordelijkheid van het Antarctisch Ver-
dragsysteem. Wel wordt er betoogd dat de energie-intensiteit van Antarctisch 
toerisme grote gevolgen kan hebben voor de industrie wanneer internationale 
maatregelen voor de inperking van broeikasgasemissies worden geïmplementeerd. 
HOOFDSTUK 5  
Hoofdstuk vijf behandelt het probleem van de menselijke veiligheid in avontuurlijke 
en extreme vormen van toerisme en onafhankelijke expedities in Antarctica. Veilig-
heidsrisico's in Antarctica gaan verder dan veiligheid van toeristen; organisatoren 
zijn sterk afhankelijk van Nationale Antarctische Programma’s (wetenschappelijke 
expedities vanuit verschillende landen) en andere touroperators bij het verlenen 
van hulp in geval van nood. Met alle financiële en risicovolle gevolgen van dien. Een 
reeks recente incidenten met (zogenaamde) avontuurlijke en extreme vormen van 
toerisme hebben een politiek debat op gang gebracht over het beperken van deze 
risico’s. Het hoofdstuk presenteert een definitie van avontuurlijk toerisme en een 
overzicht van activiteiten die als zodanig kunnen worden geclassificeerd. Op basis 
van een analyse van recente incidenten laten we zien dat veiligheidrisico’s uit ver-
schillende determinanten bestaan. De veiligheid van de mens en verwante claims 
op andere partijen wordt niet bepaald door alleen het type activiteit, maar ook 
door factoren als de voorbereiding, de ervaring, en de locatie van de activiteit. Op 
basis van de verschillende risicodeterminanten worden een aantal beleidsopties 
besproken voor preventie en beperking van veiligheidsrisico's. 
HOOFDSTUK 6 
De potentiële ontwikkeling van permanente faciliteiten en infrastructuren voor 
toerisme op Antarctische bodem heeft veel aandacht gekregen in debatten op 
recente ATCMs. Het debat is gericht op de vraag of een dergelijke ontwikkeling 
werkelijkheid mag worden in Antarctica. Een aantal partijstaten hebben een verbod 
voorgesteld, maar een consensus is op deze kwestie nog niet bereikt. Hoofdstuk 
zes geeft een definitie van permanente faciliteiten voor toerisme en geeft een 
overzicht van huidige en voormalige faciliteiten in Antarctica. Vervolgens wordt 
besproken of het waarschijnlijk is dat voorzieningen voor toerisme zich in de toe-
komst verder ontwikkelen en wordt er een inventaris gemaakt van argumenten 
vóór en tegen dergelijke ontwikkelingen. Argumenten gaan in op de mogelijke 
milieugevolgen, de aantasting van intrinsieke wilderniswaarden, en de juridische 
implicaties van opkomende eigenaarschaprechten. Op basis van deze informatie 
worden een aantal beleidsopties beschreven en besproken, zoals de regulering van 
permanente installaties door middel van bestaande instrumenten, een volledig 
verbod, en een verbod met uitzondering van gebieden al in gebruik door NAP's. 
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HOOFDSTUK 7  
Hoofdstuk zeven analyseert de belangrijkste sterke en zwakke punten van zelfregu-
lering in de Antarctische toerismesector. De theorie van collectieve actie (collective 
action) van Elinor Ostrom (2005), en in het bijzonder de ontwerpprincipes voor 
robuust beheer van gemeenschappelijke goederen, bieden een inzichtelijk theore-
tisch kader voor deze analyse. In het hoofdstuk wordt allereerst onderzocht waar-
om formele toerismewetgeving beperkt is. Vervolgens wordt de zelfregulering van 
de toerismesector, via de International Association of Antarctica Tour Operators 
(IAATO), beschreven. Het succes van IAATO wordt toegeschreven aan de hoge 
graad van organisatie, omwille van de vermeende voordelen van samenwerking. Er 
wordt betoogd dat het zelfreguleringregime onder de huidige omstandigheden 
robuust is. Maar met een toenemend aantal toeristen en touroperators kan de 
institutionele structuur zwakker worden in de toekomst. Op basis van Ostrom’s 
theorie wordt gesteld dat de relatie tussen zelfregulering en formele wetgeving 
vanuit de Verdragspartijen moet worden versterkt om een duurzame toekomst van 
Antarctisch toerisme te garanderen.  
HOOFDSTUK 8 
In hoofdstuk acht wordt een geïntegreerde scenarioanalyse uitgevoerd voor de 
toeristische ontwikkeling in Antarctica. Tijdens drie scenario workshops in Neder-
land en Nieuw-Zeeland, waaraan door een breed gezelschap aan belanghebbenden 
werd deelgenomen, zijn toekomstscenario's ontwikkeld. Deze scenario's zijn verder 
verrijkt met wetenschappelijke literatuur en documentatie, en gekoppeld aan 
grootschalige mondiale scenariostudies als de Global Environmental Outlook en de 
Millennium Ecosystem Assessment. In de resulterende analyse worden vier toe-
komstpaden verkend, op basis van verschillende veronderstellingen. Een scala aan 
mogelijke toekomstige ontwikkelingen wordt in kaart gebracht, zoals de ontwikke-
ling van luchtverbindingen, schaalvergroting van toeristische ondernemingen en 
activiteiten, permanente faciliteiten op Antarctische bodem, toenemende diversi-
teit van activiteiten, en de opkomst van touroperators die de regels omzeilen. De 
scenario's worden over het algemeen plausibel tot zeer plausibel geacht door de 
deelnemende belanghebbenden. De scenario's worden echter allesbehalve wense-
lijk geacht. Op basis van de scenarioanalyse zijn door de deelnemers beleidsopties 
uitgedacht ter verbetering van het Antarctisch regelgevingsysteem en de beheer-
sing van toeristische activiteiten. Tot slot wordt er betoogd dat scenarioanalyse een 
belangrijke rol zou kunnen spelen bij de ontwikkeling van een strategische beleids-
visie voor toerisme in Antarctica. 
HOOFDSTUK 9 
Hoofdstuk negen behandelt de bestuurlijke aspecten van duurzame toerisme in 
Antarctica. Interviews met belanghebbenden over de ontwikkeling en regulering 
van toerisme worden geanalyseerd met behulp van de adaptieve conceptualisatie 
van duurzaam toerisme van Hunter (1997). Het hoofdstuk is vooral gericht op drie 
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onderling afhankelijke vragen: wat willen wij bereiken (duurzaamheiddoelstelling), 
wat kunnen wij bereiken (regelgevende capaciteit); en hoe kunnen we dit bereiken 
(beleidsopties)? Uit de interviewresultaten blijkt dat hoewel de meeste onder-
vraagden lijken te streven naar hoge milieu- en veiligheidsnormen, perspectieven 
over het aanvaardbare volume en de vorm van toerisme sterk verschillen. Menin-
gen verschillen ook over de capaciteit van zowel formele regulering als zelfregule-
ring om toerisme in Antarctica te beheersen en de beleidsstappen die hiervoor 
nodig zijn. Op basis van de interviews worden suggesties gedaan om Antarctisch 
toerisme in de richting van duurzaamheid te loodsen, zoals het ontwikkelen van 
een strategische visie voor toerisme, het verkennen van systemen om financiële 
middelen te genereren voor milieumonitoring, het uitvoeren van toegepast onder-
zoek over marktinstrumenten en restrictieve beleidsinstrumenten, en het opzetten 
van partnerschapverbanden met zelfreguleringorganisaties zoals IAATO. 
HOOFDSTUK 10 
Hoofdstuk tien vat de belangrijkste conclusies, voor elk van de onderzoeksdoelstel-
lingen, uit deze dissertatie samen. Ook wordt er gereflecteerd over de gebruikte 
concepten en methoden, en de vooruitzichten voor toekomstig onderzoek over het 
onderwerp. Het hoofddoel van dit onderzoek is het in kaart brengen van duur-
zaamheiduitdagingen van Antarctisch toerisme. Het proefschrift laat zien dat toe-
risme in Antarctica zich ontwikkelt als gevolg van drijvende en beperkende facto-
ren. Deze factoren kunnen op zichzelf voor toekomstige uitdagingen zorgen, zoals 
de mondiale milieugevolgen; de veiligheidsrisico's van Antarctisch toerisme; de 
juridische implicaties en milieugevolgen van de ontwikkeling van permanente toe-
ristische faciliteiten en infrastructuren op Antarctische bodem; en de stabiliteit van 
zelfregulering in de Antarctische toerismesector. De algemene prognose is dat 
Antarctisch toerisme zich zal verder ontwikkelen, maar dat de snelheid en vorm van 
deze ontwikkeling onzeker is als gevolg van de genoemde factoren. Door middel 
van een geïntegreerde scenarioanalyse op basis van scenario’s ontwikkeld door 
belanghebbenden en mondiale scenariostudies, zijn een viertal sterk uiteenlopen-
de toekomstpaden verkend. Tijdens een internationale interviewronde blijken 
belanghebbenden bovendien uiteenlopende perspectieven te hebben over de 
doelstelling en de beleidsinstrumenten voor duurzaam toerisme in Antarctica. Er is 
betoogd dat de combinatie van onderzoeksmethoden toegepast in dit proefschrift 
nieuw licht werpen op de uitdagingen van duurzaam toerisme in Antarctica. Verge-
lijkend onderzoek in andere afgelegen gebieden en onderzoek naar vernieuwende 
beleidsinstrumenten worden, onder andere, gezien als veelbelovende gebieden 
voor toekomstig onderzoek. Tot slot wordt er gesteld dat onderzoek naar pooltoe-
risme kan profiteren van internationale coördinatie van onderzoeksprogramma’s 
en onderzoekers.  
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gelijk hebben gemaakt dat ik tot drie keer toe het Antarctisch gebied heb mogen 
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